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[SANDER the provisions of the Mobilization Regulations (MR- 


1-9), the visual acuity of each selectee is to be tested upon 

induction into the Armed Forces. The standard Snellen 

==) chart and procedures are used for testing visual acuity, and 

the readings in Snellen notations (in “twenty” system) are recorded 
by the induction stations on the individual “Report of Physical Exami- 
nation and Induction” (D.S.S. Form 221) made out for each selectee.? 
Copies of these individual reports on all selectees rejected by the induc- 
tion stations and on all Army inductees are received and processed by 


* From the Medical Statistics Division, Surgeon General’s Office, Army Serv- 
ice Forces. 

* According to regulations, each eye is to be examined separately, without 
glasses, by covering the other eye with a card (not with the hand). The individ- 
ual is directed to read the test types from the top of the chart down as far as 
he can see, and his visual acuity is recorded for each eye, with the distance of 20 
feet as the numerator of a fraction and the size of the type of the lowest line he 
can read correctly as the denominator. If he reads the 20-foot type correctly, 
his vision is normal and recorded 20/20; if he does not read below the 30-foot 
type, the vision is ir -rfect and recorded 20/30; etc. (See Mobilization Regula- 
tions 1-9, Section 12, par. 15.) 
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The Surgeon General’s Office, Army Service Forces. The presented 
findings on visual acuity are based on data from these processed reports. 


BASIC DATA 


Date and selection of data. The data relate to February, 1943. The 
reports (D.S.S. Form 221) used in the analysis were obtained by means 
of a random sample from the total number of forms received on selectees 
examined at the Joint Army and Navy induction stations during that 
month. 


The sample comprised a total of 23,706 individual forms distributed 
in the following manner by race: white selectees—21,139 forms; colored 
selectees—2,567 forms. 

Limitations of data. Certain limitations accompany the data and 
it seems desirable for proper orientation to point these out at the very 
outset. 


1. The data refer only to examinations conducted at the induction 
stations. Consequently, the findings reported here do not include selec- 
tees rejected by the local boards. However, the proportion of selectees 
rejected by the local boards because of eye defects was negligible,’ 
while the visual acuity of those rejected by the local boards because of 
other than eye defects may be assumed to be the same as that of the 
selectees sent to the induction stations. Therefore, the exclusion of 
these rejectees should not have affected significantly the findings. 


2. Not all selectees were tested at the induction stations for 
vision. Until recently, a practice has prevailed at certain induction 
stations of not giving a physical examination to selectees rejected for 
mental deficiency and illiteracy. Here again, the assumption is made 
that the visual acuity of those rejectees who were not given a physical 
examination is essentially the same as that of the other selectees, and 
their exclusion should not have altered appreciably the findings. 

3. The Surgeon General’s Office receives reports on Army inductees 
only. With the establishment in February, 1943, of the Joint Army 
and Navy induction stations, the Navy (including Marine Corps and 
Coast Guard) began procuring men through the Selective Service Sys- 


* About 2 out of 1,000 white selectees and about 3 out of 1,000 colored selectees 
were rejected by the local boards because of vision, which includes eye diseases 
as well as visual defects. 
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tem (instead of recruiting volunteers) on a pro-rata basis fixed monthly.* 
No copies of the forms on Navy inductees are sent to The Surgeon 
General of the Army. In order to present a complete picture on the 
visual acuity of all selectees, an adjustment was made to include the 
Navy inductees.5 ' 


Scope of analysis. The tabulated data deal only with uncorrected 
vision—a further fact that somewhat restricts the findings since the 
visual requirements for service in the Armed Forces are to a great 
extent expressed in terms of corrected ‘vision. The basic data are 
presented in four main tables (Tables 1-4). 


PRESENTED TABULATIONS 


Explanation of distribution. Each of the main tables (Tables 1-4) 
is divided into three sections dealing with separate age groups. Each 
section presents cross-tabulations of 1,000 individuals of a particular 
age group by visual acuity of the right and left eye. For instance, 
the section in Table 1 dealing with white selectees aged 18 to 24 shows 
that out of 1,000 such selectees examined in February, 1943, 624 selec- 
tees had a visual acuity of 20/20 in the right and left eye (left upper 
corner of the table), 8 selectees had a visual acuity of 20/30 in the 
right eye and 20/40 in the left eye (third row and second column of 
that table), etc. The section dealing with white selectees aged 25 and 
over shows 506 out of 1,000 such selectees having 20/20 in each eye 
and 12 having 20/30 and 20/40 in the right and left eye, respectively, 
etc. The column labeled “Total” in each of the sections shows the dis- 
tribution of the respective selectees by the visual acuity of the left eye 
alone, and the row labeled “Total” shows the corresponding distribution 
by visual acuity of the right eye alone. Thus, each particular cell of 
these tabulations (except those under “Total’) indicates the number 


* The white inductees who qualified for general service in February, 1943, were 
to be distributed between the Army and the Navy on the basis of 4.4: 1.0, and those 
of the colored inductees on the basis of 10.3: 1.0. 

* The adjustment consisted merely in raising the number of Army inductees 
within the visual acuity range of 20/70 and 20/25 (the Navy’s visual requirement 
in February, 1943) by the factor 5.4/4.4 for white, and by 11.30/10.30 for colored. 

*Although the Snellen readings are recorded on the D.S.S. Form 221 separately 
for uncorrected and corrected vision, for the present the data on corrected vision 
were not available. A ‘tabulation which will include all data on both uncorrected 
and corrected vision is contemplated for the near future. 
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TABLE 1 
ACUITY OF VISION OF WHITE SELECTEES 


FEBRUARY, 1943 


(DISTRIBUTION OF 1,000 WHITE SELECTEES, BY ACUITY OF VISION) 
AGE: 18 TO 24 
RIGHT EYE 
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TABLE 2 
ACUITY OF VISION OF COLORED SELECTEES 
FEBRUARY, 1943 


(DISTRIBUTION OF 1,000 COLORED SELECTEES, BY ACUITY OF VISION) 
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TABLE 3 
ACUITY OF VISION OF WHITE ARMY INDUCTEES 


FEBRUARY, 1943 


(DISTRIBUTION OF 1,000 WHITE ARMY INDUCTEES, BY ACUITY OF VISION) 
AGE: 18 TO 24 
RIGHT EYE 
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TABLE 4 
ACUITY OF VISION OF COLORED ARMY INDUCTEES 


FEBRUARY, 1943 


(DISTRIBUTION OF 1,000 COLORED ARMY INDUCTEES, BY ACUITY OF VISION) 
AGE: 18 TO 24 
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out of 1,000 individuals of the given group with specified vision in the 
right and left eye. The same explanation applies to the other tables. 

While Table 1 supplies information on visual acuity of white selec- 
tees by age, Tables 2, 3, and 4 supply corresponding information on 
colored selectees, white Army inductees, and colored Army inductees, 
respectively. Three age groups are used: 18-24, 25 and over, and all 
ages (18 and over). 

All basic information on each of the mentioned groups can be 
obtained directly from the main tables. 

Inter-group comparisons. For inter-group comparisons, by race and 
age, two additional (cumulative) tables (Tables 5 and 6) were derived 
from the main tables. 

The comparisons are expressed in terms of (a) specified vision or 
better—in each eye (Table 5), and (b) specified vision or better—in 
at least one eye (Table 6). Reference to these tables should clarify the 
meaning of these concepts of visual acuity. 

(a) As seen from Table 5, 787 out of 1,000 selectees aged 18 to 
24 had vision of 20/30 or better in each eye. It means that these 787 
individuals could have had in either eye any visual acuity within range 
of 20/20 to 20/30, but noné of these individuals had a visual acuity of 
less than 20/30 in either eye. Such distributions are often known as 
“visual acuity of the poorer eye.” 

(b) Table 6 shows for the mentioned group, 871 selectees with 
20/30 or better in at least one eye. It means that out of 1,000 selec- 
tees aged 18 to 24, 871 (or 87.1 percent) had a visual acuity of 20/30 
or better in at least one eye, the visual acuity of the other eye being 
the same or worse than 20/30. These distributions are frequently 
referred to as “visual acuity of the better eye.” 

For complete information on the visual acuity of selectees and Army 
inductees, by race and age, the reader must be referred to the tables, 
as only certain specific and general findings will be stated here. 


SPECIFIC FINDINGS 


The specific findings given here are limited to white and colored 
selectees and Army inductees of all ages. For comparison of imperfect 
vision, the following three Snellen readings were chosen: 20/40 or 
better, 20/70 or better, and 20/200 or better. These readings were 
selected mainly because the requirements for the various services in 
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TABLE 5 


Number of individuals among 1,000 selectees and 1,000 army inductees with 
specified vision or better in each eye, by race and age, February, 1943* 





DISTRIBUTION OF 1,000 SELECTEES AND 1,000 ARMY INDUC- 
TEES OF EACH AGE GROUP BY VISUAL ACUITY IN EACH EYE 


SNELLEN READINGS, Selectees, by age Army Inductees, by age 
AND RACE All ages All ages 
18-24 25-39 (18-39) 18-24 25-39 (18-39) 





White : 
20/20 or better 624 
20/30 or better 787 
20/40 or better 835 
20/50 or better 856 
20/70 or better 886 
20/100 or better 923 
20/200 or better 
20/400 or better 


Colored : 


20/20 or better 504 
20/30 or better 813 
20/40 or better 878 
20/50 or better 895 
20/70 or better 924 
20/100 or better 949 941 
20/200 or better 976 066 
20/400 or better 005 985 





* Based on a sample chosen from the individual Reports of Physical Examina- 
tion and Induction (D.S.S. Form 221) on selectees examined at the Joint Army 
and Navy Induction Stations during February, 1043. 


the Armed Forces have been primarily defined by these levels of visual 
acuity. 

White selectees of all ages. Of the white selectees of all ages, 59.4 
percent had normal vision (20/20), 82.4 percent had 20/40 or better, 
87.8 percent had 20/70 or better, and 95.9 percent had 20/200 or better 
—in each eye; 71.6 percent had normal vision, 90.0 had 20/40 or better, 
93.9 had 20/70 or better, and 98.4 had 20/200 or better—in at least 
one eye. 
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TABLE 6 


Number of individuals among 1,000 selectees and 1,000 army inductees with 
Specified vision or better in at least one eye, by race and age, February 1943* 





DISTRIBUTION OF 1,000 SELECTEES AND 1,000 ARMY INDUCTEES OF 
EACH AGE GROUP BY VISUAL ACUITY IN AT LEAST ONE EYE 
SNELLEN READINGS, Selectees, by age Army Inductees, by age 
AND RACE All ages All ages 
18-24 25-39 (18-39) 18-24 25-39 (18-39) 





White: 


20/20 or better 
20/30 or better 
20/40 or better 
20/50 or better 
20/70 or better 
20/100 or better 
20/200 or better 
20/400 or better 


Colored : 


20/20 or better 810 778 
20/30 or better 934 = 925 
20/40 or better 965 967 
20/50 or better 973 978 
20/70 or better 979 989 
20/100 or better 987 995 
20/200 or better 999 998 
20/400 or better 1,000 1,000 ~=1,000 





* Based on a sample chosen from the individual Reports of Physical Examina- 
tion and Induction (D.S.S. Form 221) on selectees examined at the Joint Army 
and Navy Induction Stations during February, 1943. 


White army inductees of all ages. Of the white Army inductees of 
all ages, 60.1 percent had normal vision, 81.7 percent had 20/40 or 
better, 87.8 percent had 20/70 or better, and 96.9 percent had 20/200 
or better—in each eye; 71.5 percent had 20/20 or better, 89.1 percent 
had 20/40 or better, 93.6 had 20/70 or better, and 98.6 percent had 
20/200 or better—in at least one eye. 

Colored selectees of all ages. Of the colored selectees of all ages, 
66.2 percent had normal vision, 90.2 percent had 20/40 or better, 93.3 
had 20/70 or better, and 97.4 percent had 20/200 vision or better—in 
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each eye; 76.3 percent had 20/20 or better, 95.7 percent had 20/40 or 
better, 97.8 percent had 20/70 or better, and 99.8 percent had 20/200 
vision or better—in at least one eye. 

Colored army inductees of all ages. Of the colored inductees of all 
ages, 71.6 percent had normal vision, 92.0 percent had 20/40 or better, - 
94.9 percent had 20/20 or better, and 98.6 percent had 20/200 or 
better—in each eye; 80.3 percent had 20/20 or better, 96.5 per cent had 
20/40 or better, 98.1 percent had 20/70 or better, and 99.9 percent had 
20/200 vision or better—in at least one eye. 


GENERAL FINDINGS 


Normal vision. Tables 1-4 indicate marked variations by age and 
race, with respect to the proportion of individuals having normal vision. 
A larger proportion of individuals with normal vision in each eye was 
found among the younger age group, from either racial class, than 
among the older age group. Irrespective of age, proportionately more 
colored selectees had normal vision in each eye than white selectees. 

The differences in normal vision between the white and colored 
groups show no decrease with age. In fact, the difference between 
the two racial groups was somewhat larger in the older than in the 
younger age group, which may suggest that diminution in visual acuity 
with age is slower among colored than among white. Whether the 
differences are due to racial (genetic) factors or to occupational or 
other social factors is a question that must be left open. ; 

Imperfect vision. Tables 5 and 6 indicate that the differences in 
visual acuity by age and race persist on all levels of vision (especially 
on the higher levels). These differences by age and race are conspicu- 
ously brought out in Figures 1 to 3. It will be noted in Figure 3 that 
the proportions of colored inductees with specified vision or better in 
each eye exceeded those of white inductees with specified vision or better 
in at least one eye. In other words, the colored inductees fared better 
in their poorer eye than the white inductees in their better eye. 


ADDITIONAL INFORMATION 


Age of selectees. The relatively small sample did not allow a finer 
breakdown of the “vision” data by age than that given in the tables. 
However, since visual acuity varies sharply with age, additional infor- 
mation on the age of the selectees is given. 
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The mean age (to nearest birthday) of white selectees aged 18 to 
24 was estimated as 19.6 years; that of the 25 and over age group as 
30.6) ears, and that of all ages (18 and over) as 22.5 years. 

he mean age of colored selectees aged 18 to 24 was estimated as 

20.1 years; that of the 25 and over age group as 30.6 years, and that 
of all ages (18 and over) as 23.2 years. 

The relatively low mean age of the selectees should be kept well 
in mind for a proper appraisal of the findings. 

Comparison with other findings. Compared with other findings, 
the present findings indicate somewhat lower visual acuity.’ This is 


* See: a study on NYA youth published by the Federal Security Agency (“The 
Health Status of NYA Youth,” 1942) ; an older study by D. S. Collins and R. H. 
Britten (“Variations by Eyesight at Different Ages, as Determined by the Snellen 
Test,” Public Health Reports, December, 1924; also a bulletin published by the 
National Headquarters of the Selective Service Systems (“Analysis of Report 
of Physical Examinations,” Nov., 1941. Medical Statistics Bulletin No. 1), based 
on reports up to May, 1941. 
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probably due to the fact that many of the selectees who were previously 
rejected for vision were reprocessed, increasing thus the proportion of 
selectees with low visual acuity among those examined in February, 1943. 

Future studies should determine whether these findings are charac- 
teristic of selectees of this month alone, or whether they generally reflect 
present prevailing conditions. 
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PERSONAL APPEARANCE AND NEUROTICISM 
AS RELATED TO AGE AT MARRIAGE 


BY ERNEST W. BURGESS AND PAUL WALLIN 
University of Chicago and Stanford University 





INTRODUCTION 


WLIS paper is a report of a study of the relation between age 
at marriage and physical appearance and neuroticism of 
males and females. Research on variability in age at mar- 

} riage has till now been limited largely to the study of social 

factors such as race, nationality, nativity, class, occupation and education.’ 
This research has established the fact of differences in average age at 
marriage for broad social and economic groups, but is inadequate in 
accounting for the variability within any given group. The explanation 
of differences in the marital ages of individuals is, it seems reasonable 
to assume, to be found rather in the study of psychological factors such 
as physical attractiveness and personality. The findings of the few 
studies made of these factors lend plausibility to this assumption. 

C. Grillenzoni found, in a study of Italian women, that the average 
marrying age of the more beautiful ones was 22.7 as compared with 26.0 
for the less beautiful.2 The findings of a study of women students at 
the University of California was that a few years after leaving college 
34.0 percent of those rated as beautiful had wed, whereas only 11.3 per- 
cent of those regarded as homely had been married.* From this it can 
be inferred that the attractive girls tended to be married at an earlier age 
than those of less comely appearance. 

Three other studies are less directly relevant but bear mention here. 
Miss C. F. Gilmore’s research on the graduates of the Southwestern 


* For a review of this research see J. K. Folsom: The Family and Democratic 
Society. New York, 1943, pp. 474-85. 

* Physical characteristics and dress as demographic factors. (I caratteri del 
fisico e del vestire come fattori demografici.) Metron, Vol. 10, 3, p. 153, 193¢- 

* S. J. Holmes, and C. E. Hatch. Personal appearance as related to scholastic 
records and marriage selection in college women. HuMAn Broxocy, 10: 65-76, 1938. 
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State Normal School of Pennsylvania indicated that the girls having the 
highest rating for beauty tended to have the highest marriage rate and 
that “the marriage rate in general declined in proportion as the grade for 
beauty was low.* This conclusion is in accord with that of a similar 
investigation by Miss J. O. Naly.5 These studies are cited here on the 
assumption that factors associated with the probability of marriage and 
non-marriage also play a role in determining age at marriage. 

Finally, reference may be made to a study of college men. R. F. 
Winch studied the correlates of degree, range, and frequency of court- 
ship behavior which he defined as “a general term to designate opposite- 
sex-pair-relationships between men of the group studied and women 
of their acquaintance.” ® This research is regarded as pertinent to the 
problem being considered here on the premise that there is an appreciable 
correlation between courtship behavior and marriage age, i, e. that men 
having more extensive and intensive associations with the opposite sex 
would marry at a younger age than those involved in fewer such relation- 
ships. Of particular interest for this report’ are Winch’s findings 
of an absence of correlation between the degree ® of courtship behavior 
of men and (a) a composite self-rating of the attractiveness of their 
appearance and (b) their scores on an abridged version of the Thurstone 
Neurotic Inventory. Winch’s conclusion as to the influence of appear- 
ance in the mating process is not at variance with those of the studies 
preceding his, since his findings were for a male population. Data avail- 
able for the study to be reported here made it possible to test the find- 
ings both of previous studies of females and Winch’s study of males. 
In addition data are for the first time presented on the relation of neuro- 
ticism to marriage age of females. 

The data of this study were collected as part of a larger study of 


* S.J. Holmes: The Trend of the Race. New York, 1921, p. 228. 


* Facial Appearance and Other Factors in Mate Selection Among College Grad- 
uates. Unpublished M. A. thesis, University of Pittsburg, cited in C. Grillenzoni, 
op. ctt., pp. 121-32. 

* Social and Personality Characteristics of Courtship Revealed in College Men. 
Unpublished Ph.D. dissertation, University of Chicago, 1942, p. 9. 

™ The reader is referred to Winch’s dissertation for the findings on the relation 
between courtship behavior and a number of social and psychological variables. 


* Degree of courtship behavior signifies how far a given relationship has ad- 
vanced, the maximum point on the degree scale being “marriage” and the minimum, 
“no dating.” 
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engagement and marriage.® One thousand engaged couples filled out 
eight-page schedules #° which included a rating of physical appearance 
and the 42 most discriminating questions in the Thurstone Inventory.” 
Data on age at marriage have been obtained from 483 of these couples 
who have filled out second schedules after being married three years. 
These 483 couples are the subjects of this report. 

At the time of their participation in the research the thousand couples 
lived in the Chicago metropolitan region. They were almost entirely in 
the age range from twenty to thirty. Three fourths of the young men 
and not quite two thirds of the women were at the college level of educa- 
tion. Most of the remainder were high school graduates. Their parents 
were predominantly native-born, Protestant, and in the middle and 
upper-middle class. Most of them were engaged in business or in the 
professions. Although the findings offered below are based on the 483 
couples for whom information on age at marriage was available there 
is no reason to believe that this group is not representative of the original 
sample. It is therefore assumed that the socio-economic characterization 
of the thousand couples is equally applicable to the group on which this 
study is based. 


AGE AT MARRIAGE AND PHYSICAL APPEARANCE 


The subjects rated their physical appearance on a five-point scale 
ranging from “very good looking” to “very plain looking.” The distri- 
bution of the ratings of the men and women and the average age at 
marriage for each category are given in Table 1. 

It is interesting to note that in the case of both the men and the 
women the average age at marriage increases as the attractiveness ratings 
decline. The differences for the men are, however, obviously not signifi- 
cant. The significant differences for the women are between those who 


* 1000 Engaged Couples. Unpublished study by the writers. 

* The schedules were filled out independently by the men and women of the 
couples. They were given the choice of remaining anonymous or signing their 
names—(a) if they wished to volunteer for interviews or (b) to facilitate reaching 
them after marriage. 

“ The questions discriminated best between persons having the lowest and highest 
scores on the complete test. See L. L. and T. G. Thurstone: A neurotic inventory. 
Journal of Social Psychology, 1: 3-30, 1930. 
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TABLE 1 


Ratings of physical appearance and average age at marriage of 483 men and women 





MEN WOMEN 


RATINGS OF PHYSICAL Per- Average age Per- Average age 
APPEARANCE No. cent at marriage . cent at marriage 





Very good looking 6 1.2 


Good looking 134 27.8 


} 1.9 
i 25.4 + 3.2 a6 } 23.3 + 2.9 


Fairly good looking 262 54.4 25.5 + 3.5 51.4 23.6 + 2.9 
3-9 
} 25.8 + 3.6 as \ 25.3 + 3.3 


Plain looking 74 15.4 
Very plain looking 6 1.2 
No rating I 
Total 483 





rate themselves as “plain” or “very plain” and those who rate themselves 
as “fairly good looking” or higher.’ 

The reliability of the self-ratings as judged by their correlation with 
repeat ratings made some time after the original ones was .56 and .63 
for the men and women respectively.’* 

In order to check on the validity of the relationship found between 
self-ratings and age at marriage, the ratings made of subjects by their 
fiancé(e)s 4 and by friends or acquaintances were tested for their rela- 
tion to the marital age of subjects.° The association between the latter 
two sets of ratings and age at marriage will be reported below. First, 
however, it is of interest to consider the distribution of ratings obtained 
from the subjects, their fiancé(e)s and their friends. These are shown 
in Table 2. 


™ The C. R. of the difference between the “very good looking” and the “good 
looking” (combined) and the “plain looking” and “very plain looking” (combined) 
is 2.6. The C. R. of the difference between the latter combination and the “fairly 
good looking” is 2.3. 

* The repeat ratings were obtained for 98 men after an average interval of 
7.5 months and for 105 women after an average lapse of 6.8 months. 

“ The reliability of these ratings as judged by their correlation with repeat 
ratings was .65 for the men and .66 for the women. 

* The ratings of the friends or acquaintances were obtained for only 347 of 
the couples. Moreover, these ratings were made after the couples had been married 
approximately 3 years, whereas the self-ratings and the ratings of one another by 
members of the couples were as of the time of their engagement. The former are, 
therefore, not strictly comparable with the latter. 
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TABLE 2 
Ratings by physical appearance of men and women subjects by self, fiancé(e) and friend 





MEN SUBJECTS WOMEN SUBJECTS 


Self Fiancées’ Friends’ Self Fiancés’ Friends’ 
RATING ratings ratings ratings ratings ratings ratings 


Per Per 
No. cent q " No. cent s . cent 








As can be seen from the table, the distributions differ strikingly. 
In the case of both men and women there is an obvious tendency for the 
subjects to rate themselves as less attractive than they are rated by their 
fiancé(e)s or friends. On the other hand their fiancé(e)s tend to 
rate them as more attractive than do their friends.%* It may be that 
persons are modest in rating themselves, that their fiancé(e)s are extrav- 
agant and accordingly that the ratings of friends which are intermediate 
are closest to an objective evaluation.’ 

Given the marked differences in the distribution of ratings obtained 
from the three sources, it was not thought likely that they would be 
consistent in their relation to the marital age of the subjects. It was, 
therefore, gratifying to find that the ratings made by the fiancé(e)s and 
friends of the subjects showed a positive association with age at marriage 
similar to that found for the subjects’ self-ratings. Moreover, as indi- 
cated by the data of Table 3, the relation appears to hold for the men 
as well as the women. The ratings showing greatest differences in age 
at marriage for both sexes are those which the members of the couples 


%* The one exception is that a higher proportion of women are rated as plain and 
very plain by friends than by self. 
* Further research is necessary to confirm this interpretation. 
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TABLE 3 


Average marital age of subjects by their fiancé(e)s’ and friends’ ratings 
of their appearance 





AVERAGE MARITAL AGE 
By fiancé(e)s’ ratings By friends’ ratings 
RATING Men Women Men Women 
Very good 
looking 24.5 22.5 
} 25.5 





Good looking 23.7 23.3 


Fairly good 
looking . 24.0 25.3 23.8 
Plain looking 
Very plain . 25.4 26.5 23.8 
looking 





made of each other.’* This is particularly apparent in the age at mar- 
riage of the man. Those rated as “very good looking” by their fiancées 
were married at the age of 24.5 while the men rated less favorably were 
married at later ages.!® 

Similarly, the women rated as most attractive by their fiancés have 
also married at an earlier age than those less favorably rated. Thus, 


those rated as “very good looking” were married at 22.5 as compared 
with 25.4, the marital age of those rated “plain” or “very plain looking” .”° 

The ratings made by their friends or acquaintances are least differen- 
tialing with respect to the marital age of the subjects.24_ Nonetheless, 


* This seems to indicate that personal beauty as a factor in marriage selection 
is more effective as the person is seen by the other than as he sees himself or as 
friends see him. 

* The C. R. of “very good looking” (24.5) with “good looking” (25.3) is 1.7, 
with “fairly good looking” (26.0) 2.9, with “fairly good looking”, “plain” and 
“very plain looking” combined (26.1) 3.8. The C. R. of “good looking” (25.3) 
with “fairly good looking” and less combined (26.1) is 2.3. 

” The C. R. of the difference is 3.8. The C. R. of “very good looking” (22.5) 
with “good looking” (23.7) is 4.6, with “fairly good looking” (24.0) 4.3. 

™ For the men the C. R. of “very good looking” and “good looking” combined 
(25.5) with “plain” and “very plain looking” combined (26.5) is 1.7. The C. R. 
of “plain” and “very plain looking” (26.5) with all categories combined (25.4) 
is 1.9. For the women, the C. R. of “very good looking” and “good looking” 
combined (23.3) with “plain” and “very plain looking” combined (23.8) is 1.0. 
The C. R. of “very good looking” and “good looking” combined (23.3) with all 
other categories combined (23.8) is 1.5. 
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with the one exception of the men who are rated “fairly good looking”, 
the friends’ ratings of the physical appearance of the subjects are found 
to be positively associated with their ages at marriage. 


AGE AT MARRIAGE AND NEUROTICISM 


It seems to the writers a reasonable expectation that differences in 
scores on the 42 most significant items of the Thurstone Inventory would 
be associated with variations in age at marriage. A factor analysis of 
these questions indicated that they involve eight factors.22 These were 
tentatively described as cycloid, hypersensitivity, depression, social intra- 
version, self-consciousness in formal relations, inferiority feelings, cogni- 
tive defect and autistic tendency. Persons scoring high on the test 
might, therefore, be described briefly as having ups and downs in mood, 
easily hurt, subject to depression, self-conscious in public and shy in 
intimate relations, lacking in self-confidence and having a tendency to 
daydream. It might be expected on two grounds that such persons on 
the average would marry at a later age. First, they would be less 
attractive and have less appeal for the opposite sex than others not suffer- 
ing from these inadequacies. Second, they would have greater difficulty 
in establishing the intimate relationship which is a necessary prelude to 
marriage. 

Our a priori expectation was not borne out by the findings. Age 
at marriage was correlated with total neurotic score and no significant 
relationship was found for the men or women. The association for the 
former was .03 + .O5 and for the latter .11 + .05. Age at marriage 
was also analyzed for its relation to the neurotic score of the subjects 
on each of the eight factors of the Inventory, but none of the factors 
were found to be significant.”* 

The absence of any significant correlation between age at marriage of 
men and women and either the total scores on the Thurstone Inventory 
or the scores on its component factors does not, of course, necessarily 
indicate that age at marriage is not, in part at least, determined by per- 


= C. I. Mosier: A factor analysis of certain neurotic symptoms. Psychome- 
trika, 2: 263-86, 1937. 

* This analysis was made for the women subjects only. Since the eight 
factor scores of the women showed no relation to age at marriage, it was assumed 
that the same would be true of the men in view of the fact that their total scores 
on the Inventory yielded a lower correlation with age at marriage than was found 
for the women. 








22 HUMAN BIOLOGY 


sonality. It more probably suggests that other aspects of personality ** 
than those touched on by the Inventory must be taken into account in 
assessing the influence of personality. 


SUMMARY 


1. Analysis of data obtained from 483 couples confirmed the con- 
clusion of other studies that there is a positive correlation between physi- 
cal attractiver.ess of women and their age at marriage. 

2. No association was found between age at marriage and the per- 
sonal appearance of men as judged by self-ratings. This finding agrees 
with the one previous investigation relevant for this problem. 

3. But an association was found between age at marriage of men and 
their physical attractiveness, as measured by ratings of fiancées and 
friends. 

4. For women, the differences in age at marriage in relation to ratings 
of physical attractiveness is greatest by ratings of fiancé, intermediate 
by self-ratings, and least by friends’ ratings. For men, ratings of 
fiancée are more discriminative than those of friends. 

5. No relationship was shown for men or women between age at 
marriage and neuroticism as measured by total score on the Thurstone 
Inventory. The finding for the men is in agreement with that of an 
earlier study. 

6. No correlation was found between age at marriage and the neurotic 
scores of subjects on any of the eight factors to which the 42 items of 
the Inventory have been reduced. 


* Such as those studied by Winch, for example. 
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THE SKELETAL AND DENTAL DEVELOPMENT 
AND VARIABILITY OF THE GORILLA 
(Concluded) 


BY FRANCIS E. RANDALL 
Departments of Anthropology and of Biology, Harvard University 





SKELETON (Without skull) 
INTRODUCTION 


The discussion of the skeletal material will be treated in the following 


manner : 
Vertebrae 
Sternum 
Ribs 
Scapulae 
Clavicles 
Humerus 
Radius 
Pelvis 
Femur 
Tibia 
Asymmetries and variations 
Epiphyseal union 


Unfortunately, the skeletal material is not so plentiful as that of the 
skulls. The numbers in the various age groups are listed below: 


Male Unsexed Female 


Stage I ue 4 
II* 
III 
IV 
V 
VI 


Total: 199 


* Tentatively sexed. 
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Many of the young skeletons contained in the collection at Western 
Reserve were preserved in a wet condition, retaining cartilaginous 
epiphyses. This made possible X-ray assessments of the epiphyses and 
also a comparatively accurate measurement of the bones themselves with- 
out necessitating rough estimates from dried specimens. The follow- 
ing were available in the wet condition: Three of Stage I; eight of 
male, Stage II; two of female, Stage II; seven of male, Stage III; 
two of female, Stage III; five of male, Stage IV; and six of female 
Stage VI. A very few of Stage V were wet, but this stage has suffici- 
ently far developed that wet preservation is not essential. Because of 
this wet condition, it is possible that metric values on these bones may 
be a little higher comparatively than are those of the dry bones in the 
late two stages, but the error involved is much less than would be the 
one involved in dry measurements. Ingalls (1927) showed that compara- 
tively little shrinkage occurs when drying long bones. 

Skeletal measurement techniques used were those described by 
Schultz (1930, 1937). Metric values are listed at the end of the section. 


V ertebrae 


Method: Only two metric values were taken on the vertebrae. 
These were the corpus breadths of the seventh thoracic and the second 
lumbar vertebrae. The original intent was to measure the middle of 
the thoracic column and the middle of the lumbar, but the frequency 
of 14 thoracic and four lumbar vertebrae made this impractical. There- 
fore, the seventh thoracic and the second lumbar were always used. 
The breadth represents the minimum transverse of the corpus. 

Discussion: The values are listed in the tables of the appendix, 
as well as their variabilities when present in sufficient numbers. A 
percentage table may be of interest. 


Male Female 
Per cent of Stage VI Per cent of Stage VI 
T7 L2 T7 L2 
59.2 56.2 Included with males 
69.5 73.8 81.0 73-5 
77.8 82.2 84.7 93.1 
91.5 90.9 99.6 06.6 
100.0 97.8 98.2 95.0 
100.0 100.0 100.0 100.0 


* Tentatively sexed. 
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We see here that the same pattern is followed as in the cranial 
growth. Further discussions will show that the same thing appears in 
other aspects of skeletal growth, namely, the female reaches her adult 
size by Stage IV, or very shortly thereafter, while the male lags into 
Stage V. 

Although strictly under the heading of variation, it might be of 
value to discuss here the numbers of vertebrae occurring in the var- 
ious regions. This factor has already been discussed by Schultz (1930), 
but it is of interest to record also the corresponding variations in the 
present and larger series, even though some of this material has been 
used before by Schultz. 

As Schultz (1930) has stated, there are always seven cervical ver- 
tebrae. The only variations encountered are in the remainder of the 
spinal column and these are listed in the following table. 


Combined ages 
Male Female 
Number Percent Mean Number Percent Mean 


Thoracic : Yj 6.4 5 8.1 
I 0.9 - ad 
82.5 53 85.5 


0.9 oa pio 
9.0 . 6.4 


0.9 
28.6 
1.8 
68.7 


Sacral : y 54.5 
44.6 
0.9 


Coccygeal : . 18.2 
36.8 


43.0 
2.0 


12.5 
39.6 
41.7 

6.2 
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This table shows clearly that there is no sex difference in the 
number of vertebrae in the different regions or in the total column. 
The modes of the various regions may be summarized thus: Cervical, 
7; Thoracic, 13; Lumbar, about two-thirds, 4 and one-third, 3; Sacral, 
over one-half, 5 and under one-half, 6; Coccygeal, about evenly split 
between 3 and 4; and for the Total, between 32 and 33. 

So far as age changes are concerned, the only trait which indicates 
an observable transition is the number of coccygeal vertebrae. It is 
possible that fusion of the distal members occurs during Stages III and 
IV, reducing the total. The average proceeds from about 3.7 down to 
3-3. This may not be significant because the smallness of numbers 
limits any further interpretation. 

Of developmental variations in the vertebrae the following may here 
be mentioned : 

In twenty-nine cases the seventh cervical vertebra lacked complete 
transverse foramina on both sides; in eleven cases, the same was true 
of the sixth cervical vertebra also; in ten cases, the foramen was absent 
on the right side only and in five cases on the left only. In two cases 
the sixth cervical vertebra also lacked the left. 


Sternum 


Methods: The various portions of the manubrium and the corpus 
represent centers of ossification during the growth process. Five dimen- 
sions were observed: length of the manubrium and its breadth; length 
and breadth of the sternum; and the length of both sternum and man- 
ubrium combined. The length of the manubrium is taken by placing 
the fixed arm of the sliding calipers against the superior margin, tangent 
to the two processes of the manubrio-clavicular facet, and the movable 
arm tangent to the inferior margin. The breadth is the maximum, lying 
at the inferior processes of the manubrio-clavicular facet. The sternum 
length is maximum from superior to inferior portions of the bony seg- 
ments. This dimension does not include any part related to the xiphoid 
process. The breadth is the minimum of the first segment. The length 
of the total is roughly the sum of the two longitudinal dimensions, 
but was checked by measurement wherever possible. Fusion of all the 
segments of Stage V and Stage VI facilitates this measurement, but 
early stages usually had to be added. 

Discussion: The segments are very variable in the early stages 
due to the progressive ossification. Percentage tables follow. 
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Manubrium length 


Male Female 
Per cent of Stage VI Per cent of Stage VI 
Stage I* 42.6 ere 
II** 60.1 59.6 
III 64.7 68.7 
IV 80.6 93.0 
Vv 89.5 96.4 
VI 100.0 100.0 
* Unsexed. 
** Tentatively sexed. 


Here again we observe that the female makes a marked jump be- 
tween Stages III and IV to gain on the male and reach a proportion 
near the adult form. 


Manubrium breadth 


Male Female 
Per cent of Stage VI Per cent of Stage VI 
Stage I* hie 
II** . 59.0 
III . 70.6 
IV Y 89.0 
V : 89.1 


VI . 100.0 
* Unsexed. 
** Tentatively sexed. 


The breadth of the manubrium shows marked increase in the last 
interval, indicating that the final deposition of bone does not occur until 
the full adult stage has been reached. 


Corpus length 


Male Female 
Per cent of Stage VI Per cent of Stage VI 
Stage I* 46.0 ouiia 
II** 57.8 65.9 
III 66.8 80.0 
IV 73.5 96.3 
V 101.0 104.0 
VI 100.0 100.0 
* Unsexed. 
** Tentatively sexed. 
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The familiar female exuberance and the male lag is again noticed, 
but the male reaches its maximum a little earlier than usual. 


Corpus breadth 


Male Female 
Per cent of Stage VI Per cent of Stage VI 
Stage I* 46.1 Fy 
Il** 59.4 63.1 
III 67.8 70.6 
IV 76.5 04.0 
V 88.8 95.8 
VI 100.0 100.0 
* Unsexed. 
** Tentatively sexed. 


Corpus breadth follows the usual pattern. 


Sternum length 


Male Female 
Per cent of Stage VI Per cent of Stage VI 
Stage I* 44.2 aaa 
II** 58.5 63.5 
III 66.0 74.5 
IV 77.0 95.5 
V 94.6 100.8 
VI 100.0 100.0 
* Unsexed. 
** Tentatively sexed. 


Sternum length, being a total of manubrium and corpus lengths, 
merely follows the pattern already established by them. 

The number of pairs of sternal ribs shows considerable variability, 
as is evident from the following figures: 


Pairs Male Female 
of ribs No. cases Per cent No. cases Per cent 
6 3 4.6 4 12.1 
Stages II-VI 63 ? 84.6 
8 : 3.3 
Total “66 


Figures 2, 3, 4, and 5 show the morphological variations encountered. 
Further discussion of the ossification will be made under variations and 
epiphyseal union patterns. 
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Clavicle 


The clavicle is rather difficult to assess in length because the sternal 
epiphysis is so late in closing. For this reason, the values obtained are 
not strictly correct. All clavicles of Stages I-IV were measured with- 
out epiphyses, while only those with complete epiphyses are listed in 
Stages V and VI. Part of the increase from Stage IV to V is due to 
the addition of the closed epiphysis. In any case, the maximum length 
was obtained. 

The percentage growth ratio is again tabulated. Only the left 
clavicle was measured, so all values are based on bones of the same side. 


Left clavicle length 


Male Female 
Per cent of Stage VI Per cent of Stage VI 
Stage I* 48.4 veda 

II** 58.6 64.2 
III 73-7 80.9 
IV 86.5 88.2 
V 95.0 97.2 
VI 100.0 100.0 


* Unsexed. 
** Tentatively sexed. 


The gain of the female over the male in Stage III again occurs, 
but from that stage on there is only slight divergence. 


Scapula 


The scapula required some specialized techniques already devised by 
Schultz. The axis of the spine was prolonged to the medial edge and 
then the physiological length was measured from the center of the 
glenoid fossa to the point of intersection of the spinous axis with the 
medial margin. This distance was then used as a base line upon which 
perpendiculars were erected to intersect the most superior margin of 
the superior fossa and the most inferior margin of the angle of the 
inferior fossa. The lengths of these perpendiculars then served as 
the breadths of the respective fossae. Thus, three dimensions were 
obtained, the physiological length, the upper fossa breadth, and the lower 
fossa breadth. The left scapula was measured whenever possible. 

These three dimensions will be discussed separately. 
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Scapula length 


Male Female 
Per cent of Stage VI Per cent of Stage VI 


Stage I* 44.7 aa 
II** 58.0 63.1 
III 66.7 81.4 
IV 82.5 96.9 
Vv 06.5 98.4 
VI 100.0 100.0 
* Unsexed. 
** Tentatively sexed. 


Breadth of upper fossa 


Male Female 
Per cent of Stage VI Per cent of Stage VI 


37-4 ‘inte 
56.1 60.8 
63.4 76.7 
76.0 95-3 
98.9 95-5 
100.0 100.0 

* Unsexed. 

** Tentatively sexed. 


Breadth of lower fossa 


Male Female 
Per cent of Stage VI Per cent of Stage VI 


Stage I* 34.7 walale 
II** 54.8 57-5 
III 64.9 69.6 
IV 79.0 08.4 
V 97.0 098.3 
VI 100.0 100.0 


* Unsexed. 
** Tentatively sexed. 


It should be mentioned that the young scapulae measured were wet 
ones, with the epiphyses preserved. Scapulae without epiphyses were 
disregarded. There is probably, therefore, some discrepancy in the 
relative sizes of the young wet bones as compared with the adult dry 
bones, but this could not be corrected at this time. 
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_ The scapular length again shows that the female is considerably 
ahead of the male. The breadths of the fossae also support this. There 
is, too, some indication that the physiological length attains its propor- 
tions earlier than do the two breadths, or the morphological length, 
which is a total of the two. 

The scapular index, or the ratio of the physiological length to the 
morphological length decreases with age. It ranges from 83.6 in the 
unsexed Stage-I group to 77.85 in the female Stage VI and 73.2 in 
the male Stage VI. 


Humerus 


We shall consider in the percentage table only the left side, but 
both sides are listed in the later and more detailed tables in order to 
show the differences in the means. It should be noted, however, that 
total numbers of bones were averaged. Therefore, the means should 
not be used to contrast the two sides. Tables are also prepared to 
show the relative variability of the differences in lengths so that per- 
centage values indicate the number-of times the left is greater than the 
right and right is greater than left, as well as the times that the sizes 
are the same, within I mm. 

Humerus length was also measured according to techniques used 


by Schultz. The fixed arm of the anthropometer is placed against 
the head of the bone, holding the bar parallel to the long axis of the 
bone. Then the sliding arm is placed against the lateral condyle. This 
length approximates one which would be obtained on the outer body. 


Humeral length 


Male Female 
Per cent of Stage VI Per cent of Stage VI 


Stage I* 48.2 
II** 64.0 
III 76.0 
IV 80.5 
V 098.8 
VI 100.0 
* Unsexed. 
** Tentatively sexed. 


In measuring the long bones, many of the bones were wet and there- 
fore good epiphyseal portions were present. Thus, these measurements, 
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although somewhat misleading, represent better approximations than 
entirely dry measurements would offer. The female has again nearly 
finished her growth by Stage IV. 

Septal apertures are common in the humerus. The frequencies 
are listed in a table at the end of the section. 

The final growth from Stage V to Stage VI is not statistically 
significant. The epiphyses, however, show that some growth may still 
occur in Stage V. This will be discussed under epiphyses. 

The claviculo-humeral index remains much the same throughout 
the growth period. This is interesting because the values obtained on 
the clavicle are only approximations, at best, on the early ages. The 
values range from 33.7 to 38.4. 


Radius 
The study of the growth of the left radius parallels rather closely 
that of the humerus. 
Radial growth 


Male Female 
Per cent of Stage VI Per cent of Stage VI 


43.8 


65.5 65.1 
75-3 84.1 
87.1 96.8 
99.0 102.0 
100.0 100.0 


* Unsexed. 
** Tentatively sexed. 


In the radius, also, the female stability appears by Stage IV. 

Since ulnar growth closely parallels that of the radius, the length 
of the ulna was not taken. 

Mid-shaft circumferences were done on all the long bones. These 
were then assessed as ratios in terms of the bone lengths. The tables 
of skeletal indices include these values. Growth affects these indices 
very little. The humeral index varies between 20.4 and 24.8 and is not 
dependent upon any regular increase or decrease in either sex. The 
radial index varies between 15.0 and 18.1, reaching the highest value 
in the male of Stage VI, varying rather indiscriminately throughout 
the growth period. 
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The same lack of change is noticed in the brachial index, which 
varies between 80.3 and 82.5. The intermembral index, also, is remark- 
ably constant, varying between 115.0 and 118.4. 

It would appear from the foregoing discussion that the long bones 
are well established in their interrelationships before the full deciduous 
dentition is attained and that succeeding growth is merely one of total 
deposition, rather than one of incremental and partial growth. 


The pelvis 


The hipbone is a rather complicated structure on which to study 
any growth processes. It starts out as three separate bones, each capable 
of possessing its own growth potential. Later, these three bones fuse 
and take on the properties of a plate of bone capable of extending itself 
in many directions. 

For this reason the innominate bone is studied fractionally through- 
out. A point is determined in the acetabulum as described by Schultz 
(1930). From this point, the maximum iliac length is measured. Using 
this same point again, a distance is measured from it to the medial 
margin of the pubic bone at symphysion. Using the point yet again, 
a distance is measured through the posterior ramus of the ischium to the 
ischial tuberosity, using the ramus as an axis. 

On the ilium, there are several other measurements which indicate 
a more functional portion of innominate growth. One is the maximum 
iliac breadth from the anterior superior iliac spine. Using the spinous 
point again, a breadth is measured to the anterior margin of the sacral 
surface, producing an iliac fossa breadth. Next, the sacral surface 
breadth itself is measured; this is the maximum breadth perpendicular 
to the long axis of the surface. After this, the two innominate bones 
are articulated with the sacrum. The cartilage of the symphysis is, of 
course, lost, so that the pubic symphysis is open. With this position, 
the maximum bi-iliac breadth is obtained. Then, using the arcuate 
lines as landmarks, the maximum breadth of the true pelvis is obtained. 
Finally, in an antero-posterior direction, one measurement is obtained 
from the base point, symphysion. This is to promontorium on the 
sacrum. The last is the distance to a plane tangent to the iliac crests 
above the sacrum, from promontorium. In this manner, we obtain ten 
measurements on the pelvis, three related directly to fractional growth 
and seven related to total growth. 
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The first three—iliac, pubic, and ischial lengths—will be treated 
together. 


Iliac growth Pubic growth Ischial growth 

M F M F M F 

Stage I* 48.8 nied . “ain ain 
II** 64.0 64.6 . 56.8 71.2 

III 71.0 80.8 . 74.9 

IV 83.6 98.2 k 96.6 

V 99.0 . . 101.1 

VI 100.0 ‘ 100.0 


* Unsexed. 
** Tentatively sexed. 


Some differential growth appears in this table. The pubic starts 
out somewhat below the ilium and the ischium. It then catches up by 
Stage III and IV, but is slightly behind until the final size is reached. 
Otherwise, growth is rather consistent throughout both sexes. Growth 
between Stages V and VI is not statistically significant. 

The remaining seven dimensions are more indicative of total innomi- 
nate growth. The maximum iliac breadth and the iliac fossa breadth 
indicate the functional growth of the attachments for the abdominal 
and iliacus muscles. 


Iliac breadth Iliac fossa breadth 


Stage I* 
I1** 
III 
IV 
Vv 
VI 


* Unsexed. 
** Tentatively sexed. 


The male and female iliac breadths start out about the same, but 
the female soon surpasses the male and completes its growth by Stage 
IV. The iliac fossa breadth, however, is somewhat slower and does 
not attain its full breadth until Stage V. This apparent increase is due 
more to the shifting of the point on the anterior margin of the sacral 
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surface, permitting a greater maximum fossa breadth, than it is due to 
any actual growth of the whole iliac bone. Growth between Stages V 
and VI is not significant statistically. 

The growth of the sacral surface indicates the attainment of the 
functional support of the sacrum and the innominate bones. 


Sacral surface breadth 
Male 


Stage I* 63.5 
II** 68.6 
III 70.1 
IV 87.7 
V 99.8 
VI 100.0 
* Unsexed. 
** Tentatively sexed. 


The excessive growth of the female shows that she attains her main 
functional support by Stage III, while the male requires another stage 
to equal her attainment. No significant growth occurs in the male after 
Stage V. That of the female may be more significant, but Stage V does 
not have a large enough number to warrant statistical analysis. 

The maximum pelvic breadth represents the most exaggerated growth 
process of all parts of the skeleton. It undergoes a very rapid increase 
up to Stage IV before it tapers off. 


Maximum pelvic breadth 
Male 


42.5 
62.0 
72.0 
85.8 
97.9 
100.0 

* Unsexed. 

** Tentatively sexed. 


The final growth between Stages V and VI in the male is not 
statistically significant. This dimension is one which is of definite value 
in determining sex, since it is so indicative of the great divergence in 
sizes of the two sexes. 
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The two inlet diameters also follow the processes of growth of the 
surrounding bones. 


Inlet breadth Promontorium-symphysion 
Male Female Male Female 
Stage I* 39.6 voi 45-3 eens 
II** 58.1 50.2 73.0 53.6 
III 70.1 69.3 75.5 83.5 
IV 86.1 92.3 04.2 102.3 


Vv 96.1 97.6 100.6 104.8 . 
VI 100.0 


* Unsexed. 
** Tentatively sexed. 


These two dimensions both reach a good proportion of their final 
size at a comparatively early time. The second, promontorium-symphy- 
sion, is somewhat variable due to the fact that occasionally the last 
lumbar vertebra may become sacralized. Whether this last vertebra 
should be considered as now sacral is questionable. It was not con- 
sidered as such in measurements taken in this series. 

The pelvic inlet index is the most variable of any of the skeletal 


indices. Stage I has a value of 62.6. The female varies from 53.8 
in Stage II to 71.7 in Stage VI. The male has a value of 57.7 in Stage 
IT and one of 71.0 in Stage VI. There is apparently very little sexual 
difference in the index. 

The final pelvic measurement is that concerning the promontorium- 
iliac crest height. 


Promontorium-iliac crest 


Stage I* 
II** 
III 
IV 
V 
VI 
* Unsexed. 
** Tentatively sexed. 


About all that can be said of this table is that it indicates a rather 
early time for the attainment of size of the iliac blade in relation to 
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the articulation with the sacrum. Male and female appear to be about 
the same in this respect. 


Femur 


Femoral growth follows much the same pattern as does that of the 
humerus. This has already been indicated by indices discussed earlier. 
Femoral length was taken as described by Schultz. The fixed arm of 
the anthropometer is placed on the superior margin of the greater 
trochanter, with the movable arm against the inferior surface of the 
lateral condyle, the bar being held parallel to the long axis of the shaft. 


Femoral length 
Male 
Stage I* 48.0 
II** 63.7 
III 776 
IV 90.8 
Vv 100.3 
VI 100.0 
* Unsexed. 
** Tentatively sexed. 


These percentage values are very near those of the humerus. Final 
growth is attained by Stage V. 


Tibia 
In measuring the left tibia, the fixed arm of the anthropometer is 
placed with its tip on the medial edge of the head of the tibia; the mov- 


able arm is placed on the most distal margin of the medial maleolus, 
with the bar held parallel to the long axis of the shaft. 


Tibial growth 
Male 


Stage I* 49.2 
II** 65.8 
III 75.9 
IV 90.5 
V 100.3 
VI 100.0 
* Unsexed. 
** Tentatively sexed. 
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The percentage table for the tibia follows closely that for the radius. 
The fibula, because it follows the tibia closely as the ulna follows the 
radius, was not measured. 

Mid-shaft measurements were made on the lower long bones also. 
The femoral index varied from 26.6 to 31.1, not being correlated with 
age or sex. Tibial index varied from 24.9 to 28.8, with the female being 
slightly lower than the male, indicating somewhat more slender tibiae. 


Asymmetries and variations 


Two types of variability were studied on the skeleton. The first was 
that of the general population; the second was that of the two sub- 
groups defined in the section on the skulls. 

Variabilities in the general population were considered only from 
the standpoint of asymmetries of the long bones and also from the 
standpoint of the appearance of the septal aperture of the humerus. 
These analyses are contained in the tables at the end of the section, so 
will not be discussed further here. 

The numbers of skeletons available for comparisons of group B 
and L were, unfortunately, small. Twenty-nine group B type and 
seventeen group L type were used. Statistical analysis on these small 
samples could not serve to do more than indicate trends. This analysis 
is presented in tabular form at the end of the section, also. Suffice it to 
say here that there is an indication that Group B may have a shorter 
clavicle, a wider pelvis, and perhaps a shorter scapula. Some indication 
appears that Group B may be longer armed and shorter legged than 
Group L, but the evidence is far from conclusive. Since this study 
is not primarily one of taxonomy, no further discussion of group di- 
chotomy will be made. 


E piphyseal union 


Each dental age stage was studied separately and the conditions of 
the epiphyses were assessed. These conditions were fivefold in nature. 
An epiphysis may be cartilaginous, have an ossification center, be starting 
union, have completed union recently, or have completed union at an 
earlier date. A brief nomenclature is used for this variability: 


1. Cartilage 
2. Ossification center, not closed 
(Ossification center, wide open.) 
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3. Ossification center, beginning union 

4. Ossification center, recent union 

5. Ossification center, earlier union 
(Completely closed. ) 

A sixth type of condition is found in such bones as the sacrum in 
which fusion may occur without the aid of a special ossification center. 
Here the first abbreviation may be omitted and the second, contracted 
to “wo.” 

In this manner, the varying stages of epiphyseal union in the growth 
processes may be assessed and recorded for each age. The total picture 
may then be presented in tabular form except for one difficulty. No 
dental age need necessarily show 100 per cent of any condition. But, 
since a regular progression is retained, a modal presentation of the 
condition prevalent at any one age will indicate the optimum condition 
at that time. This modal condition may be expressed in terms of the 
largest percentage of cases showing any one condition. 

Since the younger ages are represented, at best, by only a moderate 
number of skeletons, we should not be too confident of percentage 
values. These, however, are the best which can be used under the 
circumstances. A reference to the tables on skeletal metric values will 
indicate the numbers available in each case. 

One abnormal type of fusion of bony structures was recorded. This 
was the fusion of the innominate bones to the sacrum. It was found 
that two adult individuals, male, had both sides fused, two had only the 
left fused, and three had only the right fused. This condition is prob- 
ably one of senility. The pubic symphysis was never found to be fused. 

From the tables we may obtain the order of epiphyseal union, even 
if we cannot obtain any time intervals actually required for the closure. 
These may be listed in order. Some may be close together, with arbitrary 
assignments of their orders. 


Order of epiphyseal union 

1. Distal elements of humerus with 15. Phalanges of toes 

one another . Proximal epiphysis of radius 
. Neural arch of vetebrae . Head of femur 
. Fractions of the atlas . Lesser trochanter of femur 
. Fractions of the epistropheus . Phalanges of fingers 
Calcaneus . Greater trochanter of femur 
. Capitulum of humerus to shaft . Metatarsal epiphyses 
Trochiea of humerus to shaft Metacarpal epiphyses 
. Distal epiphysis of humerus . Head of humerus 
. Acetabulum portions Acromion of scapula 
. Coracoid process of scapula . Distal epiphysis of tibia 
. Medial epicondyle of humerus . Distal epiphysis of fibula 
. Tubercle of ribs . Distal epiphysis of femur 
. Head of ribs . Sacral elements 
. Proximal epiphysis of ulna . Proximal epiphysis of fibula 


SOD ONAN W WD 
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30. Proximal epiphysis of tibia 34. Ischial tuberosity 

31. Epiphyseal plate of vertebrae 35. Vertebral margin of scapula 
32. Distal epiphysis of radius 36. Iliac crest 

33. Distal epiphysis of ulna 37. Clavicle, medial epiphysis 

This order differs in several rather important aspects from data 
for chimpanzee and orang-utan as listed by Schultz (1940a, 1941). Direct 
comparisons of these discrepancies must wait until a later date. 

A small sample of the long bones was studied by X-ray in order 
to assess the skeletal maturation in terms of human years, based upon 
the Todd-Brush (1937a, b) standards. The skull X-rays were also 
assessed in terms of human dental years, as defined by Broadbent (1937). 
An interesting relationship appeared which may be highly significant. 


Relation of dental age to skeletal age 


Skull Skeleton 
Meanage Range No. Meanage 


Unsexed 6m. .-5y.6m. Qy.5m. 

Male ; By. Qy.om. 

Female 6m. 6m. 8y.6m. 

Male .5m. . 12y.6m.  Ily.1om.-13y.3m. 
Female .Iom. * 3 oy.5m. 8y.1m.-10y.om. 
Male ; 14y. 13y.-I5y-4m. 
Female : 13y.Im. I2y.5m.-I4y.4m. 
Male " I6y. 14y.-18y. 


This sequence indicates a possibility that the dentition of the gorilla 
may be relatively slow as compared with the skeleton. This would be 
expected in a species which must be able to fend for itself at an early 
age. But even here, the female appears to reach her functional maturity 
by Stage III as she does in other aspects of her growth. 

The sex differences in epiphyseal union are especially interesting. 
The medial epicondyle of the humerus closes slightly earlier in the 
female than in the male. The same thing is true of the distal epiphysis 
of the radius and the proximal epiphysis of the ulna. The phalanges of 
the toes appear to close somewhat earlier in the female, also. The 
epiphyseal plates of the vertebrae of the male begin their closure a short 
time before those of the Semale. The male is also ahead of the female 
in the closing of the rib epiphyses. The female precedes the male in the 
closure of the coracoid process, the acromion, and the vertebral margin 
of the scapula. The female is also ahead of the male in the closing of 
the acetabulum, but the male precedes the female in the iliac crest 
epiphysis and the ischial tuberosity. 

In other epiphyses, the sexes are approximately the same in the 
times of closure. 


Modal condition of epiphyses at age stages 
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SKELETAL MEASUREMENTS 
Dental age I 
NUMBER RANGE 


178-278 
180-281 
150-157 
150-158 
328-348 
330-348 
150-232 
145-235 
124-186 
122-189 
274-418 
267-424 


Right humerus 
Left humerus 
Right radius 
Left radius 
Right humerus + radius 
Left humerus + radius 
Right femur 
Left femur 
Right tibia 
Left tibia 
Right femur + tibia 
Left femur + tibia 
Circumferences 
a. Humerus 
b. Radius 
c. Ulna 
d. Femur 
e. Tibia 
f. Fibula 
Breadth vertebra 
. a7 
. Le 


oes 
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Sternum 
. Manubrium length 
. Corpus length 
. Sternum length 
. Manubrium breadth 
. Corpus breadth 
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Scapula 
. Length 
. Upper breadth 
. Lower breadth 


-~ > 


_ 


Pelvis 

. Iliac length 

. Ischial length 

. Pubic length 

. Iliac breadth 
Iliac fossa 

. Sacral surface 

. Maximum breadth 
. Inlet breadth 
Prom-symphysion 
. Prom-crest 
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Clavicle length 
Patellar breadth 
Skeletal age 
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Male dental age II 
NUMBER RANGE 

257-318 
261-321 
216-261 
214-262 
478-579 
480-583 
209-275 
211-275 
173-222 
176-222 
392-497 
394-497 


Right humerus 
Left humerus 
Right radius 
Left radius 
Right humerus + radius 
Left humerus + radius 
Right femur 
Left femur 
Right tibia 
Left tibia 
Right femur + tibia 
Left femur + tibia 
Circumferences 
a. Humerus 
b. Radius 
c. Ulna 
d. Femur 
e. Tibia 
f. Fibula 
Breadth vertebra 
a. Ty 
b. L2 


ANNNN DAWN AAD 


68-71 
35-42 
39-48 
64-78 
48-58 
25-32 


NN NNNN 


n 


21-27 
27-40 


N 


. Manubrium length 
. Corpus length 

. Sternum length 

. Manubrium breadth 
. Corpus breadth 


39-56 
67-89 
106-143 
45-52 
27-39 


NDNDNAAD NW 


. Length 
. Upper breadth 
. Lower breadth 


79-120 
39-61 


64-89 


NN © 


135-178 
72-96 
60-85 

116-142 
86-104 
24-30 

237-278 
73-90 

120-176 
60-76 
81-115 
20-27 
8.9-11.0 


. Iliac length 

Ischial length 

. Pubic length 

. Iliac breadth 

Iliac fossa 

. Sacral surface 

. Maximum breadth 

. Inlet breadth 

Prom-symphysion 
j. Prom-crest 

Clavicle length 

Patellar breadth 

Skeletal age 
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Male dental age III 
NUMBER 


Righ. humerus 
Left humerus 
Right radius 
Left radius 
Right humerus + radius 
Left humerus + radius 
Right femur 
Left femur 
Right tibia 
Left tibia 
Right femur + tibia 
Left femur + tibia 
Circumferences 
a. Humerus 
b. Radius 
c. Ulna 
d. Femur 
e. Tibia 
f. Fibula 
Breadth vertebra 
a. T7 
b. L2 


N @OWMWO Wmo nO MN © Ow 


a 
° 


Sternum 
. Manubrium length ’ 44-55 
. Corpus length ; 72-112 
. Sternum length J 117-159 
. Manubrium breadth 
. Corpus breadth 


. Length 
b. Upper breadth 
. Lower breadth 
Pelvis 
Iliac length 
*schial length 
. Pubic length 
. Iliac breadth 
. Iliac fossa 
. Sacral surface 
. Maximum breadth 
. Inlet breadth 
Prom-symphysion 
j. Prom-crest 
Clavicle length 
Patellar breadth 
Skeletal age 


155-179 
75-105 
64-90 

126-172 

102-123 
24-37 
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Male dental age IV 
NUMBER 


Right humerus 8 
Left humerus 9 
Right radius 10 
Left radius 
Right humerus + radius 
Left humerus + radius 
Right femur 
Left femur 
Right tibia 
Left tibia 
Right femur + tibia 
Left femur + tibia 
Circumferences 

a. Humerus 

b. Radius 

c. Ulna 

d. Femur 

e. Tibia 

f. Fibula 
Breadth vertebra 

a. Ty 

b. L2 
Sternum 

. Manubrium length 

. Corpus length 

. Sternum length 

. Manubrium breadth 

. Corpus breadth 


. Length 
. Upper breadth 
. Lower breadth 
Pelvis 
. Iliac length 
Ischial length 
. Pubic length 
. Iliac breadth 
Iliac fossa 
Sacral surface 
. Maximum breadth 
. Inlet breadth 
Prom-symphysion 
j. Prom-crest 
Clavicle length 
Patellar breadth 
Skeletal age 


rm mp an op 
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RANGE 
332-427 
337-425 
280-338 
275-332 
612-748 
612-750 
285-361 
284-360 
231-288 
232-287 
516-644 
516-647 


69-94 
44-60 
48-66 
80-107 
60-81 
31-39 


27-38 
32-48 


49-78 
95-109 
151-170 
57-82 
36-51 


127-154 
57-90 
91-135 


171-230 
99-135 
90-112 

146-212 

120-168 
32-37 

306-418 

103-137 

143-202 


128-159 
31-41 
13.0-15.4 
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Male dental age V 
NUMBER MEAN S.D. . Vv. RANGE 


Right humerus 28 431.2 26.00 . 380-496 
Left humerus 26 432.5 25.62 r 388-492 
Right radius 348.6 18.91 311-382 
Left radius 349.2 19.20 312-387 
Right humerus + radius 780.5 42.50 700-878 
Left humerus + radius 786.5 " . : 700-879 
Right femur 374.4 q 317-424 
Left femur 374.6 4 . 319-422 
Right tibia 303.1 ; r y 266-329 
Left tibia 208.5 . 262-334 
Right femur + tibia 675.4 . ’ 583-753 
Left femur + tibia 673.1 . ‘ q 581-755 
Circumferences 
a. Humerus 101.7 i 83-115 
b. Radius 62.0 . 51-72 
c. Ulna 68.2 a J : 56-77 
d. Femur 110.2 , ; 92-125 
e. Tibia 78.8 2! 69-93 
f. Fibula 41.7 . 34-48 
Breadth vertebra 
a. T7 35.0 ; 27-42 
b. L2 43.0 , k 34-50 
Sternum 
a. Manubrium length 69.6 ’ . 47-85 
b. Corpus length We uass cei aos 119-144 
c. Sternum length 197.3 satel 5 166-226 
d 
e 


a Se ee ee ee 


. Manubrium breadth 85.9 61-105 

. Corpus breadth Me asc Hee ages 29-61 
Scapula 

. Length 164.2 ’ bi 132-193 

. Upper breadth 92.7 : : 76-105 

. Lower breadth 136.9 y 109-159 
Pelvis 
Iliac length 234.2 . ’ 208-262 
Ischial length 125.9 . ’ y 903-144 
Pubic length 114.0 t ° 94-136 
Iliac breadth 209.3 . ' 182-231 
Iliac fossa 162.0 . \ 136-187 
Sacral surface 39.3 : 32-46 
. Maximum breadth 400.0 . ' . 341-449 
. Inlet breadth 133.2 . . 116-158 
Prom-symphysion 197.7 3 ’ 160-237 

j. Prom-crest 95.9 et 81-116 
Clavicle length 157.5 y ' 130-178 
Patellar breadth 428 . . 30-51 
Skeletal age ee swe: Qlee. coche 14-18 
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Male dental age VI 
NUMBER MEAN S.D. 


Right humerus 437.8 21.90 
Left humerus 438.2 22.00 
Right radius 350.9 17.00 
Left radius 352.4 16.90 t . 311-305 
Right humerus + radius 780.2 38.40 : 711-871 
Left humerus + radius 791.6 37.58 ' . 711-874 
Right femur 375.2 16.80 : 333-406 
Left femur 373-4 18.30 Y 334-411 
Right tibia 300.8 18.81 . . 271-342 
Left tibia 297.1 15.00 . J 266-337 
Right femur + tibia 675.9 30.63 7 . 614-747 
Left femur + tibia 671.1 31.15 . 603-742 
Circum ferences 
a. Humerus 107.4 5.87 . q 94-122 
b. Radius 63.6 3.08 . . 57-74 
c. Ulna 70.2 5.16 . ’ 61-90 
d. Femur 115.3 5.64 . : 100-130 
e. Tibia 85.6 482 o. . 75-102 
f. Fibula 43-7 2.78 " " 38-52 
Breadth vertebra 
a. Ty 35.0 3.02 ’ t 20-41 
b. L2 44.2 3.27 . 37-52 
Sternum 
a. Manubrium length 77.9 8.23 d . 62-95 
b. Corpus length 131.0 13.85 . . 106-154 
c. Sternum length 208.6 19.70 ‘ 179-241 
d. Manubrium breadth 97.2 10.72 , ; 67-122 
e. Corpus breadth 56.0 7.25 ’ . 38-73 
Scapula 
a. Length 7.54 , " 155-183 
b. Upper breadth 93.8 6.94 . ; 78-110 
c. Lower breadth : . 112-171 
Pelvis 
. Iliac length 10.38 , 210-263 
. Ischial length 6.72 " : 110-141 
. Pubic length ’ . 100-135 
. Iliac breadth , : 191-241 
. Iliac fossa # m 145-188 
. Sacral surface , . 31-51 
g. Maximum breadth : . 375-453 
h. Inlet breadth : . 121-166 
i. Prom-symphysion ‘ . 163-250 


j. Prom-crest , ’ 82-132 , 
Clavicle length ; . 142-190 Clavie 
Patellar breadth ; 35-51 Patell 


Skeletal age Skele 
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Female dental age II 


NUMBER RANGE 

199-260 
201-260 
164-213 
161-213 
363-473 
362-473 
174-228 
174-213 
144-187 
144-184 
318-415 
318-396 


55-58 
31-35 
34-38 
56-59 
39-45 
19-24 


Right humerus 
Left humerus 
Right radius 
Left radius 
Right humerus + radius 
Left humerus + radius 
Right femur 
Left femur 
Right tibia 
Left tibia 
Right femur + tibia 
Left femur + tibia 
Circumferences 
a. Humerus 
b. Radius 
c. Ulna 
d. Femur 
e. Tibia 
f. Fibula 
Breadth vertebra 
a, Ty sede 
b. L2 2 24-27 


wn 
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Sternum 
. Manubrium length 32-38 
. Corpus length 53-79 
. Sternum length 85-114 
. Manubrium breadth " . 37-48 
. Corpus breadth ’ 20-33 
Scapula 
. Length . 75-90 
. Upper breadth . 35-46 
. Lower breadth 49-64 


w 


Pelvis 

. Iliac length 

. Ischial length 

. Pubic length 

. Iliac breadth 

Iliac fossa 

. Sacral surface 

. Maximum breadth 

. Inlet breadth 

Prom-symphysion 
j. Prom-crest 

Clavicle length 

Patellar breadth 

Skeletal age 


126-129 
68-72 
44-62 
81-101 
58-77 
21-26 
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Female dental age III 
NUMBER RANGE 
305-310 


1S) 


Right humerus 
Left humerus 
Right radius 
Left radius 
Right humerus + radius 
Left humerus + radius 
Right femur 
Left femur 
Right tibia 
Left tibia 
Right femur + tibia 
Left femur + tibia 
Circumferences 
a. Humerus 
b. Radius 
c. Ulna 
d. Femur 
e. Tibia 
f. Fibula 
Breadth vertebra 
a. T7 . 22-24 
b. L2 ‘ 32-33 


245-248 
244-246 
553-555 
264-265 
261-263 
211-212 
208-209 
475-477 
470-471 
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61-65 
36-38 
68-73 
52-55 
26-28 
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Sternum 
. Manubrium length : 37-46 
. Corpus length . 74-84 
. Sternum length . 115-121 
. Manubrium breadth . 44-56 
. Corpus breadth . 25-34 


. Length ? 100-114 
. Upper breadth 
. Lower breadth 


a 
b 
c 
d 
e. 
f 
& 
h 
i. 


Pelvis 

. Iliac length 

. Ischial length 

. Pubic length 

. Iliac breadth 

Iliac fossa 

. Sacral surface 

. Maximum breadth 

. Inlet breadth 
Prom-symphysion 

j. Prom-crest 

Clavicle length 

Patellar breadth 

Skeletal age 


158-161 
69-78 
63-75 

130-133 
92-102 
28-30 

257-258 
82-87 

135-152 

102-114 
26-28 

8.1-10.9 
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Female dental age IV 
NUMBER 


Right humerus 
Left humerus 
Right radius 
Left radius 
Right humerus + radius 
Left humerus + radius 
Right femur 
Left femur 
Right tibia 
Left tibia 
Right femur + tibia 
Left femur + tibia 
Circumferences 
a. Humerus 
b. Radius 
c. Ulna 
d. Femur 
e. Tibia 
f. Fibula 
Breadth vertebra 
a. T7 
b. L2 
Sternum 
. Manubrium length 
. Corpus length 
. Sternum length 
. Manubrium breadth 
. Corpus breadth 
Scapula 
. Length 
. Upper breadth 
. Lower breadth 


. Tliac length 

. Ischial length 

. Pubic length 

. Iliac breadth 

. Iliac fossa 

. Sacral surface 

. Maximum breadth 

. Inlet breadth 
Prom-symphysion 

. Prom-crest 


rR eo aN So BP 
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Clavicle length 
Patellar breadth 
Skeletal age 


NANO 


53-76 
26-40 


22-30 
27-38 


40-60 
84-108 
138-162 
43-79 
34-42 


115-136 
56-70 
90-104 


175-211 
84-08 
79-99 

158-184 
116-139 
25-37 
312-338 
107-124 
156-192 
65-78 
102-131 
27-37 
12.5-14.4 
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Female dental age V 
NUMBER RANGE 


Right humerus 10 339-387 
Left humerus II 339-388 
Right radius 10 280-304 
Left radius II , 280-300 
Right humerus + radius 9 631-690 
Left humerus + radius II 630-696 
Right femur II i 299-320 
Left femur II 295-320 
Right tibia II 237-273 
Left tibia II 232-270 
Right femur + tibia II 536-589 
Left femur + tibia 11 527-592 
Circumferences 
a. Humerus II . 72-88 
b. Radius II 40-53 
c. Ulna II ’ 47-61 
d. Femur II 80-95 
e. Tibia II : 58-68 
f. Fibula 30-39 
Breadth vertebra 
a. T7 e 23-31 
b. L2 29-35 
Sternum 


. Manubrium length 48-63 
. Corpus length 82-120 
. Sternum length 145-176 
. Manubrium breadth } 59-69 
. Corpus breadth 34-45 


Scapula 
. Length 122-135 
b. Upper breadth 61-71 
. Lower breadth { 8e-111 
Pelvis 
. Iliac length 188-212 
. Ischial length . 90-106 
. Pubic length 82-103 
. Iliac breadth 163-186 
. Iliac fossa 126-145 
. Sacral surface 25-36 
. Maximum breadth 317-356 
. Inlet breadth 103-133 
Prom-symphysion 164-205 
j. Prom-crest " 63-81 
Clavicle length 125-144 
Patellar breadth 27-34 
Skeletal age 5 ae 
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Right humerus 
Left humerus 
Right radius 
Left radius 
Right humerus + radius 
Left humerus + radius 
Right femur 
Left femur 
Right tibia 
Left tibia 
Right femur + tibia 
Left femur + tibia 
Circumferences 
a. Humerus 
b. Radius 
c. Ulna 
d. Femur 
e. Tibia 
f. Fibula 
Breadth vertebra 
a. 17 
b. L2 
Sternum 
. Manubrium length 
. Corpus length 
. Sternum length 
. Manubrium breadth 
. Corpus breadth 


. Length 

. Upper breadth 

. Lower breadth 
Pelvis 
. Iliac length 
. Ischial length 
. Pubic length 
. Iliac breadth 
. Iliac fossa 
. Sacral surface 
. Maximum breadth 
. Inlet breadth 

Prom-symphysion 

. Prom-crest 
Clavicle length 


Patellar breadth 
Skeletal age 
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Female dental age VI 


NUMBER 


MEAN 
362.1 
364.3 
291.5 
201.4 
653.6 
653.6 
305.3 
305.3 
248.8 
245.8 
554-5 
550.9 


85.0 
50.2 
55-4 
90.5 
67.1 
35.6 


27.2 
34-7 


S. D. 
17.0 
17.5 
12.8 
13.4 
28.2 
29.6 
11.9 
11.6 
12.2 
ILI 
23-4 
22.4 


6.29 
4.04 
4.06 


284-333 
284-331 
226-286 
222-279 
510-619 
506-610 


72-98 
42-60 
47-63 
77-112 
60-81 
28-41 


22-31 
29-45 


51-71 
80-126 
132-191 
56-92 
32-50 


119-147 
61-80 
75-116 


181-221 
89-111 
83-107 

152-195 

114-149 
26-41 

206-376 

II5-150 

134-211 
66-97 

116-151 
26-37 
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SKELETAL INDICES 
Dental age I 
NUMBER MEAN RANGE 

82.5 80.8-83.8 
81.2 80.1-83.5 
116.5 III.0-121.5 
24.8 22.9-26.8 
19.2 18.7-20.0 
31.1 27.2-32.6 
28.5 27.2-29.2 
62.6 51.7-70.4 
83.6 


Brachial 

Crural 
Intermembral 
Humeral 

Radial 

Femoral 

Tibial 

Pelvic inlet 
Scapular 
Claviculo-humeral 
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Male dental age II 
Brachial 
Crural 
Intermembral 
Humeral 
Radial 
Femoral 
Tibial 
Pelvic inlet 
Scapular 
Claviculo-humeral 


114.3-123.3 
20.4-24.4 
15.9-17.3 
27.3-31.0 
25.0-28.8 
51.2-70.0 
70.3-87.2 
33-5-37-1 


NN @WNNNNN NS 


Male dental age III 

78.0-82.2 
76.8-85.3 
114.8-119.2 
20.9-25.9 
15.6-18.8 
27.2-31.7 
26.6-29.0 
58.3-76.5 
69.0-83.9 
33-4-39.5 


Brachial 

Crural 
Intermembral 
Humeral 

Radial 

Femoral 

Tibial 

Pelvic inlet 
Scapular 
Claviculo-humeral 
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SKELETAL INDICES 


Male dental age IV 
NUMBER MEAN RANGE 
Brachial 9 80.6 75.8-83.0 
Crural 10 79.8 77.7-83.1 
Intermembral 8 112.5-118.4 
Humeral : 20.0-23.2 
Radial : 15.0-18.6 
Femoral ? 26.8-29.8 
Tibial : 24.8-28.9 
Pelvic inlet , 60.8-72.2 
Scapular ! 68.5-86.0 
Claviculo-humeral ’ 33.6-40.0 
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Male dental age V 


RANGE 


Brachial ’ : 75.8-85.1 
Crural . . 75.2-84.5 
Intermembral ; 110.9-121.5 
Humeral : . 20.1-28.1 
Radial ¢ " ’ 15.1-22.2 
Femoral i 25.6-33.9 
Tibial : ; . 23.6-30.3 
Pelvic inlet y 54.9-81.5 
Scapular t y 65.3-79.0 
Claviculo-humeral . 32.8-40.5 


Male dental age V1 
NUMBER MEAN 5S. .E. : RANGE 


Brachial 60 80.4 , ’ 74.6-84.0 
Crural 59 80.0 r " } 74.4-86.6 
Intermembral 58 117.5 ’ 112.4-124.5 
Humeral 24.7 . 7 ’ 21.8-28.8 
Radial 18.1 ' 15.8-21.1 
Femoral 31.0 : ‘ 27.9-38.0 
Tibial 28.8 y . . 25.1-33.6 
Pelvic inlet 71.0 ’ ’ 57-5-89.5 
Scapular 73.2 . . 62.9-86.2 
Claviculo-humeral 38.2 . 31.1-42.4 


SKELETAL INDICES 


Dental age I 
NUMBER RANGE 


80.8-83.8 
80.1-83.5 
III.0-121.5 
22.9-26.8 
18.7-20.0 
27.2-32.6 
27.2-29.2 
51.7-70.4 


Brachial 

Crural 
Intermembral 
Humeral 

Radial 

Femoral 

Tibial 

Pelvic inlet 
Scapular 
Claviculo-humeral 
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Female dental age II 


77-9-83.7 
78.8-86.0 
113.1-119.2 


Brachial 

Crural 
Intermembral 
Humeral 

Radial 

Femoral 

Tibial 

Pelvic inlet 
Scapular 
Claviculo-humeral 
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33-4-40.0 


Female dental age II1 


79.0-81.0 

79.7-80.0 
116.4-117.2 

20.0-20.9 


Brachial 

Crural 
Intermembral 
Humeral 

Radial 

Femoral 

Tibial 

Pelvic inlet 
Scapular 
Claviculo-humeral 
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35-9-37.4 


SKELETAL INDICES 


Female dental age IV 


NUMBER MEAN RANGE 


Brachial 80.3 76.5-84.3 
Crural 79.7 77.5-83.8 
Intermembral 116.3 112.9-121.0 
Humeral 22.3 19.9-28.8 
Radial 16.5 14.8-18.7 
Femoral 28.6 23.8-30.2 
Tibial 26.6 25.4-30.9 
Pelvic inlet 64.4 57.8-71.4 
Scapular 76.1 72.5-80.7 
Claviculo-humeral 30.6-36.7 
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Female dental age V 


Brachial II 76.5-86.0 
Crural II 79.0-85.2 
Intermembral II 114.8-122.5 
Humeral I! 19.6-23.8 
Radial 14.3-17.4 
Femoral ; 26.0-31.2 
Tibial y 22.8-27.3 
Pelvic inlet . 57.6-74.6 
Scapular 72.3-92.6 
Claviculo-humeral 34.1-38.7 


Female dental age VI 


NUMBER MEAN S.D. . E. - Vv. RANGE 


Brachial 80.16 2.54 . 75.1-85.5 
Crural 81.24 2.03 77.4-85.8 
Intermembral 118.38 2.54 112.6-124.2 
Humeral 23.36 2.24 . . 19.9-28.8 
Radial 17.42 1.64 13.7-21.0 
Femoral 30.56 2.79 25.9-35.2 
Tibial 26.98 1.92 21.7-31.0 
Pelvic inlet 71.67 5.80 . 57-4-82.4 
Scapular 7785 6.30 d 68.5-04.4 
Claviculo-humeral 37.27. ‘1.90 . 33.0-40.6 


Septal aperture of humerus 


It appears that there may be some slight tendency to close some of 
the apertures which appear at early ages. It is also possible that the 
adult females show a somewhat higher frequency, especially in the 
bilateral appearances. Data by Schultz (1937) show that approximately 
the same frequencies appeared in a larger series of 81 males and 50 
females. His data show that 34.5 per cent of males, and 64 per cent 
of females show apertures in some degree, on adult individuals. 








Right 
(per cent) 


6.9 


11.8 


Both 
(per cent) 


Male VI 


8.6 
10.3 


Male V 


23.5 
38.3 


Male IV 
70.0 
Male III 


30.0 
50.0 


Male II 


33.3 
22.2 
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Left 


5.2 


2.9 


Total 
(per cent) 


58 skeletons 
20.7 
10.3 31.0 


69.0 


34 skeletons 
37.2 
38.3 75-5 
24-5 


10 skeletons 
70.0 70.0 
30.0 


10 skeletons 


30.0 — 
50.0 80.0 
20.0 
9 skeletons 
33-3 
22.2 55.5 
44-5 


Right 
(per cent) 


3.6 


6.2 


22.2 
It.I 


Both 
(per cent) 
Left 
(per cent) 


ey 
S 
8 

NS 
~— 


3.6 


8 


14.3 
Female V 


12.5 6.2 


31.3 
Female IV 


22.2 
II.I 


Female III 


33-3 


Female II 





Total 
(per cent) 


28 skeletons 
39.3 


14.3 53-6 
46.4 

16 skeletons 
24.9 siahd 
31.3 56.2 
43.8 

9 skeletons 
22.22 66.6 
33-4 


3 skeletons 
33-3 
33-3 
66.7 


5 skeletons 
60.0 
40.0 


60.0 
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Type values of skeletal characters for the groups B and L 


NUMBER MEAN S. D. S. E. Cc. Vv. RANGE 
Clavicle length 

| B 24 165.6 9.40 1.92 5.68 142-181 

L 10 173.5 aids “en an 153-190 
Mean humerus length 

B 28 439.3 20.80 3.93 4-74 405-486 

i, 16 437-5 26.60 6.65 6.08 398-486 
Mean radius length 

B 29 350.5 14.00 2.60 4.00 322-377 

| # 17 352.6 22.88 5.55 6.50 312-303 
Mean femur length 

B 29 374.0 18.35 3-41 4.91 338-406 

L 17 377-3 19.62 4-77 5.21 334-411 

Mean tibia length 


B 29 298.4 14.72 2.74 4-94 270-339 
L 16 301.9 19.36 4-84 6.41 273-340 





Brachial index 
B 28 80.2 1.04 0.37 2.42 74.6-83.3 


L 16 80.7 2.42 0.60 3.00 75.9-84.0 
Crural index 

B 29 80.1 2.60 0.48 3.25 74.4-86.6 

L 16 79.1 2.46 0.61 3.11 75.0-83.9 


Intermembral index 
B 28 117.6 2.88 0.54 2.45 112.4-123.2 
L 16 117.3 2.99 0.60 2.52 113.4-124.5 
Claviculo-humeral index 
B 23 38.1 2.83 0.59 7.43 31.1-42.4 
L 10 39.7 wae ae wee 35-4-41.1 
Scapular length 


B 29 173.6 6.56 1.24 3.84 159-181 
L 14 174.0 aa ihe ‘ 158-183 
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Type values of skeletal characters for the groups B and L 


NUMBER MEAN S. D. S. E. c. Vv. A 
other 

Upper fossa ing ¢ 

5.72 1.06 ‘ condi 

: hunte 

this | 

Lower fossa cussi 

12.56 2.34 ! 116-162 nativ 

112-171 F 
case, 

fract 

20.00 3.93 380-453 5 6§=sdiivid 
joa a od 378-449 corre 
L 
zygo 
B encor 

Humerus plus radius 789.8 estin 


Femur plus tibia 672.4 
Scapular index 73.5 


Maximum pelvic breadth 


Mean values of certain traits 


as to 
bone 
adult 
if 
with 
Per cent Female Per cent Thu: 

No. freqt 

R>L R=L R<L Ske. ROL R=L RCL Eigh 
and | 
by to 


Asymmetries in long bones 


(All ages combined) 


Humerus 37-5 15.6 47.0 49 28.4 8.2 63.4 


Radius 37.8 12.3 50.0 53 43.4 13.2 43-4 
Humerus + radius 84 34.6 9.5 56.0 44 25.0 20.4 54.6 
Femur 106 «= 48.1 16.0 35.8 60 45.0 26.7 28.3 
Tibia 81 71.6 ILI 17.3 57 77.2 8.8 14.0 
Femur + tibia 04 (77.7 ; 17.0 57 70.2 8.8 21.0 


Total of combined sexes 


Humerus 149 
Radius 153 
Humerus + radius 130 
Femur 170 
Tibia 142 
Femur + tibia 155 
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PATHOLOGICAL CONDITIONS 


A study of the frequencies of fractures and various indications of 
other pathological conditions in the skeleton is apt to produce a mislead- 
ing conclusion. This is due to the fact that the very possession of such 
conditions may render animals more likely to be met and killed by the 
hunter. Many other unknown factors of animal behavior may enter 
this problem. It must be kept in mind, then, that the following dis- 
cussion applies only to a museum collection and not necessarily to a 
native population. 

Fractures were tabulated for both skulls and skeletons. In every 
case, they showed signs of healing or were not counted. Unhealed 
fractures were considered to be incidental to the actual killing of the in- 
dividuals. This may not always have been true, but there is no way of 
correcting for this possibility. 

Usually fractures were unilateral, except in one case of broken 
zygomatic arches, and five cases of broken nasal bones. Also, all cases 
encountered were confined to dental Stages V and VI. This is an inter- 
esting point, leading one to wonder whether the youngsters are so agile 
as to escape completely the dangers of living as manifested in broken 
bones, or whether they are less likely to recover from accidents than are 
adults. 

In all, fifteen skulls and eleven skeletons showed healed fractures, 
with no one individual possessing damages to both skull and skeleton. 
Thus, a total of twenty-six such individuals was encountered. This 
frequency produced 3.3 per cent of skulls and 5.6 per cent of skeletons. 
Eight males and three females had skeletal fractures, and twelve males 
and three females had skull fractures. These different fractures, listed 
by total fracture rather than by individuals, follow in tabular form. 


Frequencies of positions of fracture 


Humerus 

Radius 

Ribs 

Femur 

Tibia 

Fibula 

Zygomatic arches 
Nasal bones 
Supra-orbital crest 
Orbital rim 
Maxilla and premaxilla 
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These values show interesting contrasts with data listed by Schultz 
(1941) for the orang-utan. His data show higher frequencies and many 
among younger individuals. This difference is probably due to the 
marked difference in habitat and behavior, the orang-utan dwelling so 
much in trees and the gorilla so much on the ground. 

Many other bony deformations were encountered which may be 
mentioned : 


(1) Bony exostoses appeared on the zygomatic bones of 6 skulls 
and on the supra-orbital crests of three. Some growth appeared 
on the left maxilla of one and on an orbital rim of another. 
Exostoses appeared also on one scapula, two humeri, and two 
radii. In seven cases, small intervertebral nodules of bone lay 
in the intervertebral discs and on the centra themselves; all oc- 
curred in individuals of Stages V and VI. 


Degenerative appearances of bone occurred on two zygomatic 
bones, one nasal cavity with the conchae involved, one orbital 
floor, one palate, six maxillae and maxillary sinuses, one nasal 
floor, one mastoid process, two occipital condyles, two temporo- 
mandibular joints, two interorbital regions, one humerus, two 
radii, one ulna, one femur, three tibiae, one fibula, and three 
vertebral areas. All of these were found on Stage-V and -VI 
individuals, except one of the diseased radii was on a Stage-III 
male. Degenerative bone diseases, then, appear to occur among 
aged individuals more than among youngsters. 

(3) One skull, a male V, and two femora, one female II, and one 
male V, had bullets embedded in them, with healing of the in- 
juries showing that gorillas do not always succumb to direct 
attacks. 


Atrophic (?) perforations were found in ten orbits, one palate, 
one pair of frontal sinuses, five scapulae, and four ilia. 


Indications of arthritis, other than ones mentioned above, were 
encountered ten times in vertebrae, twice in the radius and ulna, 
three times in the tibia and fibula, and twice in the femur. 


The atlas was fused to the occipital condyles in one case, and 
vertebral spines and transverse processes were found fused in 
various degrees five times. The last rib was fused with the 
vertebra in two cases. 
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CONCLUSIONS 


Eighteen metric and three indicial traits of 456 skulls of Gorilla 
gorilla have been treated as separate and distinct growth regions. It 
now remains to consider what conclusions may be drawn from this 
composite picture. 

Unfortunately, growth cannot be studied in terms of absolute time 
in Gorilla gorilla as yet, but must be treated entirely upon a rather rough 
basis of assessed stages in the growth processes. For the purpose of 
this study, six stages were utilized. These have been previously defined. 

Skull growth may be divided into two categories: one, that of the 
brain-case ; and two, that of the face. The basic structure of the brain- 
case is prepared by the time of the completion of the deciduous denti- 
tion. From this period until adulthood has been reached, almost all 
brain-case growth is due to secondary deposition of bone to form the 
crests and the mastoid processes. The male skull gains in cranial capac- 
ity throughout the entire growth period, while the female skull! attains 
its maximuin by the time of the eruption of the second permanent molar. 
The orbital capacity, which is correlated with both the growth of the 
brain-case and of the face, due to the fact that the increase in the orbit 
is due to anterior and superior deposition of bone upon the basic orbital 
structure, follows much the same pattern as does the cranial capacity. 
The male increases during the entire period, while the female ceases at 
the time of the appearance of the third permanent molar. 

In the male skulls, growth during the first three dental age stages 
is predominantly lateral, due to mastoid expansion, followed by an in- 
creasingly predominant longitudinal growth, due to crest expansion. The 
female skulls show only a moderate lateral growth throughout the first 
five stages and a more marked longitudinal growth during the last stage. 

The index of the brain-case, itself, maintains a much more constant 
decrease, indicating a gradual lengthening of the structure relative to 
its breadth. This is due mostly to external growth, rather than to any 
endocranial change. 

Facial growth is a much more exuberant phenomenon. The face 
grows anteriorly in the male throughout the growth period, while in 
the female it stops at Stage III. The hafting region is somewhat 
different. The basion-nasion distance increases in the male until Stage 
V, but reaches much of its size in the female by Stage III. 
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Lateral facial growth, as shown by biorbital and bizygomatic 
breadths continues throughout the whole period in the male, but again 
ceases in the female by Stage III. 

Vertical facial growth occurs in both sexes in the lower age stages, 
with only a small amount in the later ones. 

The entire set of traits studied on the skulls indicates that both 
sexes are relatively stable and correlated until the second permanent 
molar erupts. At this time, the male enters a phase which produces a 
tremendous divergence and establishes a pattern quite different from that 
of the female. 

Sutures of the gorilla skull close in the following order: internasal, 
sutures between lateral and squamous occipitals, sutures between basi- 
and lateral occipitals, lambdoid, sagittal, palatal, coronal, intermaxillary, 
and basilar sutures. Some variations in this order may occur. During 
Stage III, a high frequency of overbite occurs. This lasts somewhat into 
Stage IV. It appears to be due to the growth of both the facial region 
and the incisors. 

The significance of the bimodality of the distribution curves of the 
cranial index of the skulls has been fully discussed previously. 

Many metric and ten indicial traits of 199 skeletons were studied. 

The number of vertebrae ranges from 31 to 35, with an average of 
32.2 in the males and 32.3 in the females. There are always seven 
cervical vertebrae. The thoracic vertebrae range from 12 to 14, with 
an average of 13.0 in both sexes. The lumbar vertebrae range from 
2 to 4, with an average of 3.7 in both sexes. The sacral vertebrae range 
from 5 to 7, with an average of 5.5 in the males and 5.4 in the females, 
and the coccygeals range from 2 to 5, with an average of 3.3 in the males 
and 3.5 in the females. 

The sternum is formed normally of the manubrium and four seg- 
ments, but this number may vary due to separate centers of ossification. 
Sternal ribs vary from 6 to 8, with 93.4 per cent of the males having 
7, and 84.6 per cent of the females having 7. Of the females 21.1 per 
cent have 6. 

Growth in the scapula follows the usual pattern already established. 
Both sexes grow at approximately the same rates until Stage IV, when 
the male diverges from the female. Morphological length gains at the 
expense of the physiological length. 

The long bones all show the same pattern, with the male again gain- 
ing disproportionately over the female following Stage IV. Middle 
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circumferences remain in the same proportion to the lengths through- 
out the entire growth period. 

In the pelvis, growth is again mainly quantitative rather than qualita- 
tive, with the pelvic inlet index remaining approximately the same in 
both sexes. 

In final summary, metric data on the skull and skeleton of Gorilla 
gorilla indicate that small sex dimorphism exists until the second perman- 
ent molar appears, then a marked divergence appears, due to exuberant 
growth on the part of the male. 


Editorial note: Owing to service in the army, Dr. Randall has been unable to 
edit the final draft of the above paper or to read it in galley proof. 
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APPENDIX A 
AGE STAGE REDUCTIONS FOR METRIC CORRELATION WITH SCHULTZ DATA 


Male juvenile Stage II 
(Krogman ITI-IV) 


NUMBER MEAN S.D. S.E. CV. RANGE 
Cranial capacity 513-2 50.905 7.85 9.93 410-635 
Orbital capacity 30.5 5.52 0.96 18.11 20-42 
Maximum length 160.9 17.68 2.14 9.16 138-204 


Cranial length 149.6 9.00 1.33 6.01 131-174 
Inion-prosthion 237.0 22.62 3.28 9.55 207-300 
Basion-prosthion 162.3 16.70 2.54 10.28 125-196 
Basion-nasion 113.3 9.64 1.47 8.50 99-138 
Maximum breadth to suture 103.5 4-45 0.64 4.30 96-112 
Total maximum breadth 136.8 11.35 1.64 8.31 118-164 
Postorbital breadth 72.5 3.84 5.30 64-86 
Biorbital breadth I2I.I 13.32 11.00 100-161 
Interorbital breadth 23.3 4.02 21.10 16-36 
Bizygomatic breadth 145.9 13.92 9.58 123-184 
Total skull height 97-4 882 . 9.08 87-129 
Cranial height 95.8 4.75 4.96 87-110 
Facial height 101.5 8.96 x 8.83 80-126 
Palate length 92.3 9.70 10.50 70-117 
Palate breadth 67.8 5.00 7.48 60-81 
Cranial index 85.6 4.27 4.99 78.5-100.0 
Upper facial index 143.9 10.12 7.05 129.2-160.5 
Palatal index 74.0 4.90 6.61 64.1-88.8 
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Male adult 
(Krogman V-VI) 


NUMBER MEAN 5S. D. S. E. ° RANGE 


Cranial capacity 133 543.0 50.00 4.34 . 420-685 
Orbital capacity 180 40.7 4.51 0.34 y 27-54 
Maximum length . 193.2 10.70 0.74 ; 158-228 
Cranial length 163.0 7.46 0.53 143-183 
Inion-prosthion 292.2 18.22 1.27 ‘ 240-332 
Basion-prosthion 196.6 11.05 0.85 f 169-221 
Basion-nasion 133-1 6.65 0.51 . 118-153 
Maximum breadth to suture 101.5 4.54 0.32 ’ 84-117 
Total maximum breadth 158.0 9.74 0.69 ‘ 132-182 
Postorbital breadth 71.5 3.89 0.27 , 59-80 
Biorbital breadth 148.2 5.06 0.42 t 127-168 
Interorbital breadth 31.5 4.06 : 21-46 
Bizygomatic breadth 176.6 8.92 0.64 , 148-200 
Total skull height 121.0 11.89 0.92 . 94-150 
Cranial height 09.3 5.21 0.40 . 86-116 
Facial height 119.1 8.51 : QI-141 
Palate length 110.0 689 048 6. 93-126 
Palate breadth 199 770 4.40 , 65-88 
Cranial index 195 81.5 5.65 . 69.3-98.2 
Upper facial index 194 149.0 11.54 . 125.6-189.1 
Palatal index 192 70.2 3.58 . ; 61.6-89.7 


Female juvenile Stage II 
(Krogman III-IV) 


NUMBER MEAN  S&.D. . E. ° RANGE 


Cranial capacity 16 466.0 41.51 . 410.545 
Orbital capacity 14 i er 22-36 
Maximum length 23 150.1 7.98 F ; 131-163 
Cranial length 23 142.0 .... i 130-154 
Inion-prosthion 23 212.2 12.55 . 183-229 
Basion-prosthion 17 147.0 9.55 ' 125-160 
Basion-nasion 16 106.4 5.84 94-116 
Maximum breadth to suture 23 98.5 4.78 Q 87-108 
Total maximum breadth 22 124.4 7.52 III-140 
Postorbital breadth 23 70.5 4.12 . 63-82 
Biorbital breadth 22 112.4 7.19 . \ 101-125 
Interorbital breadth 22 20.4 3.01 16-27 
Bizygomatic breadth 21 134.8 6.64 . 121-149 
Total skull height 17 93-2 4.14 

Cranial height 17 cake) emi 

Facial height Q1.4 7.17 

Palate length 80.8 6.50 

Palate breadth 63.3 2.04 

Cranial index 81.2 

Upper facial index 150.6 133.5-171.5 
Palatal index 78.6 . 69.0-91.1 


+ 
+ 
) 
5 
3 
2 
+ 
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Female adult 

(Krogman V-VI) 

NUMBER MEAN 
Cranial capacity 78 401.0 
Orbital capacity 112 31.3 
Maximum length 117 156.2 
Cranial length 114 145.2 
Inion-prosthion 118 228.0 
Basion-prosthion 157.3 
Basion-nasion 112.5 
Maximum breadth to suture 98.9 
Total maximum breadth 131.2 
Postorbital breadth 69.1 
Biorbital breadth 122.1 
Interorbital breadth 23.4 
Bizygomatic breadth 145.6 
Total skull height 04.3 
Cranial height 04.3 
Facial height 99.0 
Palate length 80.8 
Palate breadth 68.0 
Cranial index 84.2 
Upper facial index 148.0 
Palatal index 76.2 


RANGE 
340-580 
25-45 
140-178 
131-162 
207-261 
141-175 
103-125 

87-109 
115-147 
61-79 
108-136 
15-35 
132-160 

84-106 
83-110 
82-113 
78-104 
59-79 
73.6-95.1 
122.0-190.9 
66.6-90.7 
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Male juvenile, Stage II 
(Krogman ITI-IV) 
NUMBER . > a RANGE 


Right humerus 16 ' 306-427 
Left humerus 17 . 289-425 
Right radius 15 . : 244-338 
Left radius 16 i _ . 225-332 
Right humerus + radius 14 a soba). gGall 550-748 
Left humerus + radius 16 . ‘ i 514-750 
Right femur 18 . : 239-361 
Left femur 18 : : 257-360 
Right tibia 19 ’ ‘ 191-288 
Left tibia 18 . q . 186-287 
Right femur + tibia 18 . J } 430-644 
Left femur + tibia J : 468-647 
Circumferences 
a. Humerus . . 62-94 
b. Radius ’ r < 35-60 
c. Ulna a ‘ ° 40-66 
d. Femur yj . . 65-107 
e. Tibia z 4 . 50-81 
f. Fibula . ’ 25-40 
Breadth vertebra 
a. T7 . Y . 24-38 
b. L2 : Y 30-48 
Sternum 
a. Manubrium length , m 77-78 
b. Corpus length " Bo et ea 72-109 
c. Sternum length oes eae 117-170 
d. Manubrium breadth . t J 48-82 
e 


. Corpus breadth . Sicko, denier teed 27-52 


Scapula 
a. Length . 04-154 
b. Upper breadth ¥ oh SAO a ees 54-90 
c. Lower breadth ’ Sean . MEE hee 77-135 
Pelvis 
. Iliac length aves 155-230 
. Ischial length y 75-135 
. Pubic length 2 64-112 
. Iliac breadth cise bse eee” | ee 
. Iliac fossa neve: . ena dienes 102-168 
. Sacral surface . ee me 27-37 
g. Maximum breadth eens Sade * Sse... ee 
h. Inlet breadth hake cave “aceon 88-137 
i. Prom-symphysion ey pede ae 132-202 
j. Prom-crest Marr as 60-98 
Clavicle length 108-159 
Patellar breadth — Ee ere 31-41 
Skeletal age Jost thee scone Se 
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Male adult 
(Krogman V-VI) 
NUMBER MEAN S.D. a: cs RANGE 


Right humerus 84 435.6 23.59 ’ . 389-496 
Left humerus 78 436.3 23.40 : . 388-492 
Right radius 86 350.0 17.68 1. . 309-392 
Left radius 81 351.4 18.00 2, , 311-305 
Right humerus + radius 81 785.8 40.00 . . 700-878 
Left humerus + radius 789.8 40.32 . ‘ 700-879 
Right femur 375.0 20.68 : q 317-424 
Left femur 374.2 20.83 . t 319-422 
Right tibia 302.3 18.69 . . 266-342 
Left tibia 2098.0 15.68 1. 262-337 
Right femur + tibia 675.8 34.21 3. , 583-753 
Left femur + tibia 672.4 22.19 ’ . 581-755 
Circumferences 

a. Humerus 

b. Radius 

c. Ulna 

d. Femur 

e. Tibia 

f. Fibula 
Breadth vertebra 

a. T7 

b. L2 
Sternum 

a. Manubrium length 

b. Corpus length 


Co 
N 


105.5 7.07 ; . 83-122 
63.1 4.48 ' ; 51-74 
60.5 5.49 . : 56-90 

113.6 6.06 ’ i 92-130 
83.0 6.18 . ‘ 69-102 
43.0 3.54 . . 34-52 


35.0 3.36 . . 27-42 
43.8 3.54 : . 34-52 


748 9.53 I. : 47-95 
131.2 12.29 ‘ 106-154 
c. Sternum length 205.8 18.81 : 4 166-241 
d. Manubrium breadth 04.0 12.01 ; : 61-122 
e. Corpus breadth 54.5 8.10 : . 20-73 
Scapula 
a. Length 9.61 e x 132-193 
b. Upper breadth 12.10 . " 76-110 
c. Lower breadth 13.74 " 109-171 
Pelvis 
. Iliac length 11.12 y . 208-263 
. Ischial length 7.70 Y , 93-144 
. Pubic length 8.86 . k 94-136 
. Iliac breadth 12.39 J 182-241 
. Iliac fossa 10.11 ’ 138-188 
. Sacral surface 3.64 . 31-51 
g. Maximum breadth 22.60 . ; 341-453 
h. Inlet breadth 10.89 . 116-166 
i. Prom-symphysion 14.92 . ! 160-250 
j. Prom-crest 10.48 ' 81-132 


Clavicle length 10.81 . 130-190 
Patellar breadth : 4.03 . 30-51 


89 
88 
89 
88 
88 
84 
84 
66 
24 
28 
80 
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Female juvenile Stage II 
(Krogman ITI-IV) 
NUMBER 

Right humerus II 
Left humerus 8 
Right radius 10 
Left radius 
Right humerus + radius 
Left humerus + radius 
Right femur 
Left femur 
Right tibia 
Left tibia 
Right femur + tibia 
Left femur + tibia 
Circumferences 

a. Humerus 

b. Radius 

c. Ulna 

d. Femur 

e. Tibia 

f. Fibula 
Breadth vertebra 

a. T7 

b. L2 
Sternum 

. Manubrium length 

. Corpus length 

. Sternum length 

. Manubrium breadth 

. Corpus breadth 


. Length 
b. Upper breadth 

. Lower breadth 
Pelvis 
a. Iliac length 
b. Ischial length 
c. Pubic length 
d. Iliac breadth 
e. Iliac fossa 
f. 
g. 
h, 
i. 


Cal 


Conbnoorvnsernvxuson 


Sacral surface 
Maximum breadth 
Inlet breadth 
Prom-symphysion 
j. Prom-crest 

Clavicle length 

Patellar breadth 

Skeletal age 


os 


RANGE 

217-369 
305-371 
245-207 
244-298 
553-656 
623-669 
247-314 
247-313 
191-263 
194-257 
438-574 
441-567 


61-92 
36-63 
42-69 
65-94 
52-76 
26-40 


22-30 
27-38 


37-60 
74-108 
115-162 
43-79 
25-42 


100-136 
53-70 
70-104 


158-211 
69-98 
63-99 

130-184 
92-139 
25-37 

257-338 
82-124 

135-192 
65-78 

102-131 
26-37 
8.1-14.4 
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Female adult 
(Krogman V-VI) 
MEAN 5S. ; RANGE 


Right humerus 363.7 . 329-397 
Left humerus 363.1 . 330-399 
Right radius 291.5 , 263-315 
Left radius 292.3 264-314 
Right humerus + radius 657.0 . . : 592-712 
Left humerus + radius 655.9 504-712 
Right femur 304.9 : 5 284-333 
Left femur 306.0 j . 284-331 
Right tibia 250.1 J . 226-286 
Left tibia 246.8 i ‘ 222-279 
Right femur + tibia 554.7 " 510-619 
Left femur + tibia 552.5 . . 506-610 
Circumferences 

a. Humerus 83.8 ‘ . . 72-098 

b. Radius 49.8 . . 40-60 

c. Ulna 54.2 5 47-63 

d. Femur 92.3 ? . . 77-112 

e. Tibia 66.1 j x 58-81 

f. Fibula 36.5 z ; 28-41 
Breadth vertebra 

27.1 ’ . 22-31 
34.3 3. 29-45 


Manubrium length 58.9 . , : 48-71 
. Corpus length ee aide Kaden“ oewe 80-126 
Sternum length ee sek 132-191 
. Manubrium breadth 169.9 A 56-92 
Corpus breadth 41.4 32-50 


Length 131.1 . ‘ 119-147 
Upper breadth 68.0 61-80 
Lower breadth 100.1 75-116 


a. 
b 
c. 
d 
e. 
la 
a. 
b. 
c. 


Iliac length 196.8 . 181-221 
Ischial length 198.3 : 89-111 
Pubic length 06.2 } 82-107 
Iliac breadth 173.2 y . 152-195 
Iliac fossa 135.9 114-149 
Sacral surface 31.8 : 25-41 

. Maximum breadth 335.0 296-376 
Inlet breadth 123.0 . F ’ 103-150 
Prom-symphysion 175.2 ' 134-211 
Prom-crest 76.7 . 63-97 


Clavicle length 134.3 116-151 
Patellar breadth 32.0 26-37 


Tr rR mp oo op 





Brachial 
Crural 


Intermembral 


Humeral 
Radial 
Femoral 
Tibial 
Pelvic inlet 
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SKELETAL INDICES 


Female juvenile Stage II 
(Krogman ITI-IV) 


NUMBER 


II 
9 


Claviculo-humeral II 


Brachial 

Crural 
Intermembral 
Humeral 

Radial 

Femoral 

Tibial 

Pelvic inlet 
Scapular 
Claviculo-humeral 


Brachial 

Crural 
Intermembral 
Humeral 

Radial 

Femoral 

Tibial 

Pelvic inlet 
Scapular 
Claviculo-humeral 


Female adult 
(Krogman V-VI) 


S. D. 


2.63 
2.14 
2.48 
2.09 
1.56 
2.69 
2.03 
6.05 
6.76 
1.92 


SKELETAL INDICES 


Male juvenile Stage II 
(Krogman ITI-IV) 


NUMBER MEAN  S.D. 


18 " 1.95 
19 1.04 
18 . 1.84 
18 1.78 


19 . 1.19 
19 . 1.57 
19 ’ 1.35 
10 aw 
12 


17 


RANGE 


76.5-84.3 
77.5-83.8 
112.9-121.0 
19.9-25.8 
14.6-18.7 
23.8-30.2 
24.7-30.9 
57-2-71.4 
30.6-37.4 


RANGE 


75.1-86.0 
77.4-85.8 
112.6-124.2 
19.6-28.8 
13.7-21.0 
25.9-35.2 
21.7-31.0 
57-4-82.4 
68.5-94.4 
33.0-40.6 


RANGE 


75.8-83.0 
76.8-85.3 
112.5-119.2 
20.0-25.9 
15.0-18.8 
26.8-31.7 
24.8-29.0 
58.3-76.5 
68.5-86.0 
33.4-40.0 
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Male adult 
(Krogman V-VI) 


NUMBER MEAN . DB. -—r. CY. RANGE 


Brachial 86 80.4 1. 2.33 74.6-85.1 
Crural 87 80.3 . 2.78 74.4-86.6 
Intermembral 83 116.8 . " 2.48 110.9-124.5 
Humeral 86 24.3 " 7.62 20.1-288 
Radial 87 18.1 7.40 15.1-22.2 
Femoral 89 30.5 Y 6.75 25.6-38.0 
Tibial 87 28.4 : . 7:05 23.6-33.6 
Pelvic inlet 79 70.0 6, 9.75  54.9-89.5 
Scapular 72 72.8 . 6.82  62.9-86.2 
Claviculo-humeral 68 37.6 6.82  31.1-42.4 
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RECENT LITERATURE 


USEFUL IN THE STUDY OF HUMAN BIOLOGY 





In this department will be noticed the books and reprints which are currently 
received at the Editorial Office. Publications intended for notice here should be 
addressed to Dr. Lowell J. Reed, Editor of Human Buotocy, 615 North Wolfe 
Street, Baltimore—s, Maryland, U. S. A. 


I. EVOLUTION AND GENETICS 


1. Evolution — General Principles 


AMADON, DEAN. Specialization and evolution. Am. Naturalist, 77: 133-144, 1943. 
[Bibliography of 5 titles.] 

MatHew, Witi1aAmM Diter. Climate and Evolution. 2nd edition, revised and 
enlarged. Special Publications of the New York Academy of Sciences, Vol. I. 
Present edition arranged by Edwin Harris Colbert. Preface by William King 
Gregory with critical additions by the author and others and a bibliography of 


his scientific works by Charles Lewis Camp and Vertress Lawrence Vander- 
Hoof. New York (N. Y. Acad. Sci.), 1939. Pp. xii + 223. 9% X 6 inches. 
$2.00. [Bibliographic footnotes; annotated bibliography of 22% pages.] 

Sressins, Ropert C. Adaptations in the nasal passages for sand burrowing in 
the saurian genus Uma. Am. Naturalist, 77: 38-52, 1943. [Bibliography of 
4 titles.] 


2. Human Evolution 


Coss, W. Montacue. Education in human biology: an essential for the present 
and future. J. of Negro Hist., 28: 119-155 + 1 plate, 1943. [Bibliographic 
footnotes throughout. ] 

KarTMAN, Leo. Sociological excursions of biologists. Sctent. Monthly, 62: 337- 
346, 1943. [Bibliographic footnotes throughout.] 


3. Prehistory and Archaeology 


AnceEL, J. Lawrence. Ancient Cephallenians. The population of a Mediterranean 
island. Am. J. Phys. Anthrop., 1: 229-260, 1943. [Bibliography of 30 titles.] 

Ersetey, Loren C. A neglected anatomical feature of the Foxhall jaw. Trans. 
Kansas Acad. Sci., 46: 57-59, 1943. [Bibliography of 15 titles.] 

ErsELey, Loren C. Racial and phylogenetic distinctions in the intertemporal inter- 
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angular index. Trans. Kansas Acad. Sci., 46: 60-65, 1943. [Bibliography of 
3 titles.] 

Ersetey, Loren C. Some paleontological inferences as to the life-habits of the 
Australopithecines. Science, 98: 61-62, 1043. [4 bibliographic footnotes.] 
Tuornprke, E. L. The origin of language. Science, 98: 1-6, 1943. [1 bibliographic 

footnote. ] 


4. Genetics — General Principles 


Giass, Benttey. Genes and the Man. New York (Bureau of Publications, 
Teachers Coll., Columbia Univ.), 1943. Pp. xii + 386. 8% x 5% inches. 
$3.50. 

Hoare, Cec. A. Biological races in parasitic protozoa. Biol. Reviews, 18: 137- 
144, 1943. [Bibliography of 56 titles.] 

LANDAUER, WALTER, and C. I. Briss. Studies on the Creeper fowl. XV. 
Maternal inheritance in survival of embryos from reciprocal crosses involving 
the Creeper factor. Genetics, 28: 218-226, 1943. [Bibliography of 14 titles.] 

Perersen, WiLL1AM F., and ALtvin Mayne. Cytoplasmic modification of genetic 
trends. J. A. M. A., 121: 929-931, 1943. Pp. (of reprint) 32. [Some bibli- 
ographic footnotes.] 

SonNEsORN, T. M., and Rut V. Drippert. Sexual isolation, mating types, and 
sexual responses to diverse conditions in variety 4, Paramecium aurelia. Biol. 
Bull., 85 : 36-43, 1943. [Bibliography of 4 titles.] 


5. Human Heredity 


Gotpsterin, Marcus S. Demographic and Bodily Changes in Descendants of 
Mexican Immigrants with Comparable Data on Parents and Children in 
Mexico. Austin (Inst. Latin-American Studies, Univ. Texas), 1943. Pp. 
103. 10 X 6% inches. Free (paper). [Bibliography of 1 page.] 

Maas, Orrto, and A. SpeNcEeR Paterson. Genetic and familial aspects of dystro- 
phia myotonica. Brain: Jour. Neurology, 66: 55-86, 1943. [Bibliography of 
2% pages.] 

Weser, F. Parkes, and J. G. Greenrietp. Cerebello-olivary degeneration: an 
example of heredo-familial incidence. Brain: Jour. Neurology, 65: 220-231, 
1942. [Bibliography of 9 titles.] 

Wiener, ALEXANDER S. Evolution of the human blood group factors. Am. 
Naturalist, 77 : 199-210, 1943. [Bibliography of 1% pages.] 


6. Eugenics 
[ Vacant] 


Il. GROUP BIOLOGY 


1. Environment of Man 


Carson, Racuet L. Fishes of the Middle West. U. S. Department of the In- 
terior Fish and Wildlife Service Conservation Bull. 34. Washington (Govt. 
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Printing Office), 1943. Pp. 44. 9 X 5% inches. 15 cents (paper). [Bibli- 
ography of Io titles.] 

Cue, A. C., and S. H. Spurr. The Virgin Upland Forest of Central New 
England. A Study of Old Growth Stands in the Pisgah Mountain Section of 
Southwestern New Hampshire. Harvard Forest Bulletin No. 21. Petersham 
Mass. (Harvard Forest), 1942. Pp. 58. 9%4 xX 6 inches. 50 cents (paper). 
[Bibliography of 30 titles.] 

Eppy, SAMUEL, and THappeus Surser. Northern Fishes with Special Reference 
to the Upper Mississippi Valley. Minneapolis (Univ. of Minn. Press), 1943. 
Pp. xi + 252. 9 X 6 inches. $4.00. [Bibliography of 4% pages.] 

FERNALD, Merritt Lynpon, and ALFrep CHarLes Kinsey. Edible Wild Plants 
of Eastern North America. Cornwall-on-Hudson (Idlewild Press), 1943. 
Pp. xiv + 452. 8% xX 5% inches. $3.00. [Bibliography of 7 pages.] 

GirHENS, THOMAS, and CARRoLL E. Woop, Jr. The Food Resources of Africa. 
African Handbooks: 3. Philadelphia (Univ. of Penna. Press), 1943. Pp. 
105. 8% X 5% inches. $1.50 (paper). [Bibliography of 5% pages.] 

Him, Geratp F. Termites (Isoptera) from the Australian Region (Including 
Australia, New Guinea and Islands South of the Equator between 140 E. 
Longitude and 170 W. Longitude). Melbourne (Commonwealth of Australia, 
Govt. Printer), 1942. Pp. 479 + 24 plates. 9% X 6 inches. 3s. ([Bibli- 
ography of 1 page.] 

Hosss, Witt1aAM Hersert. Wind and soil. Scient. Monthly, 62: 289-300, 
1943. 

Hotsrook, Stewart H. Burning an Empire: The Story of American Forest 
Fires. With a Foreword by Colonel William B. Greeley. New York (Mac- 
millan Co.), 1943. Pp. xiv + 229. 83% X 5% inches. $2.50. [Bibliography 
of 4 pages.] 

Lozs, Leo. Medicine and the community. Scient. Monthly, 56: 452-459, 
1943. 

LowperMILk, W. C., and D. R. Wickes. China and America against soil erosion. 
Scient. Monthly, 56: 393-413, 1943. [Bibliographic footnotes throughout.] 
Mears, Exuior G. The Callao painter. Scient. Monthly, 62: 331-336, 

1943. 

SmitH, Hopart M. Summary of the Collections of Snakes and Crocodilians Made 
in Mexico under the Walter Rathbone Bacon Traveling Scholarship. Proc. 
U. S. National Museum, Vol. 93, No. 3169. Washington (Smithsonian Instn.), 
1943. Pp. 393-504 + 1 plate. 954 X 6% inches (paper). [Bibliography of 
5% pages.] 

Sotomon, M. E. Tyroglyphid Mites in Stored Products. I. A Survey of 
Published Information. London (His Majesty’s Stationery Office), 10943. 
Pp. iv + 36. 956 X 6 inches. od. net (paper). 


2. Public Health and Hygiene 


Hyoricx, J. L. Intensive Rural Hygiene Work in the Netherlands East Indies. 
Introduction by J. Snapper. A Document for the Eighth Conference of the 
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Institute of Pacific Relations, December, 1942. New York (Netherlands In- 
formation Bureau), 1942. Pp. 83. 914 xX 6% inches. 75 cents (paper). 
Hystop, Frances, et al. The toxicology of beryllium. Natl. Inst. Health Bull. 
No. 181. Washington (Govt. Printing Office), 1943. Pp. 56 + 4 plates. 

15 cents (paper). [Bibliography of 136 titles.] 

Kersy, C. Epirn. Conservation of Sight. New York (Natl. Soc. for the Pre- 
vention of Blindness, Inc. Publication 400), 1943. Pp. 8. 9 X 6 inches. 
5 cents (paper). [Bibliography of 9 titles.] 

Maurer, Rose. Soviet Health Care in Peace and War. New York (American 
Russian Inst. for Cultural Relations with the Soviet Union, Inc.), 1943. Pp. 
48. 8% X 5% inches. 10 cents (paper). 

Parry, Rosert Hucues. The child as a wartime problem. Am. J. Pub. Health, 
33 : 1043-1053, 1943. 

Payne, Georce C. Some considerations concerning the development of public 
health units in Puerto Rico. Puerto Rico Health Bull., Vol. 6, No. 9, 1942. 
Pp. (of reprint) 8. 

Perry, Lucmse. The public health significance of the U. S. Cadet Nurse Corps. 
Am, J. Pub. Health, 33: 1353-1355, 1943. 

RownTreeE, Leonarp G., Kenneth M. McGri1, and THomas I. Epwarps. Causes 
of rejection and the incidence of defects. J. A. M. A., 123: 181-185, 1943. Pp. 
(of reprint) 12. [1 bibliographic footnote.] 

Simmons, JAMES STEVENS. The preventive medicine program of the United States 
Army. Am. J. Pub. Health, 33: 931-940, 1943. 

S1sk, WitFrep N. Post-war malaria prevention by the county health department. 
Am. J. Pub. Health, 33 :1343-1346, 1943. [Bibliography of 2 titles.] 

Sze, Szeminc. China’s Health Problems. Washington, D. C. (Chinese Med. 
Assoc.), 1943. Pp. 60. 9 X 6 inches. $1.00. 

Turner, C. E. Personal and Community Health. Seventh Edition. St. Louis 
C. V. Mosby Co.), 1943. Pp. 585. 8% X 5% inches. $3.50. [List of 
references for each chapter.] 

Turner, THomAs B. Immediate wartime outlook and indicated post-war conditions 
with respect to the control of venereal diseases. Am. J. Pub. Health, 33: 1300- 
1313, 1943. 

U. S. Puptic HEALTH Service. Ordinance and code regulating eating and drink- 
ing establishments. Pub. Health Bull. No. 280. Washington, D. C. (Govt. 
Printing Office), 1943. Pp. vi + 60. 20 cents (paper). 

Woman, ABEL, and ALrrep H. FLetcHer. The opportunity for the engineer in 
the field of housing. Am. J. Pub. Health, 33: 701-705, 1943. [Bibliography 
of 9 titles.] 


3. Migration 


Gist, Noet P., C. T. Pravarap, and Ceci. D. Grecory. Selective Factors in 
Migration and Occupation. A Study of Social Selection in Rural Missouri. 
Univ. of Missouri Studies, Vol. 18, No. 2. Columbia (Univ. Missouri), 1943. 
Pp. 116. 10% X 7% inches. $1.50 (paper). 
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KutiscHer, Eucene M. The Displacement of Population in Europe. Washington 
(International Labor Office), 1943. Pp. iv + 171 + 1 chart. 9% xX 6% 
inches. $1.50 (cloth), $1.00 (paper). 


4. Population 


AcurrrE, Gonzalo BettrAn. El primer congréso demografico interamericano. 
Estadistica, Vol. 1, No. 3, 3-9, 1943. 

ALBRIGHT, JoHN. [Prepared under the supervision of.] Retail Trade: 1939. 
Part 1, United States Summary and Types of Operation, Credit Sales and 
Receivables, Monthly Employment and Other Subjects. Washington (Govt. 
Printing Office), 1943. Pp. xviii + 882. 11% X 9g inches. $2.50. 

Arca Parr6, ALBERTO. Problemas y soluciones para el censo demografico Peruano 
de 1940. Proc. Eighth American Scient. Congress, 8: 17-27, 1943. Washing- 
ton, D. C., May 10-18, 1940. 

BATSCHELET, CLARENCE E. [Prepared under the supervision of.] Population 
Unincorporated Communities: United States, by States. Total Population 
of Unincorporated Communities having 500 or more Inhabitants for which 
Separate Figures Could be Compiled. Washington (Govt. Printing Office), 
1943. Pp. iv + 32. 11%4 X 9 inches. 15 cents (paper) . 

Bunce, ALEJANDRO Ernesto. La poblacién Argentina, su desarrollo, sus caracter- 
isticas, y sus tendencias. Proc. Eighth American Scient. Congress, 8: 109-111, 
1943. Washington, D. C., May 10-18, 1940. 

BurEAU oF THE CENSUs. Population. Washington, D. C. Estimates of the 
civilian population of the United States, by counties: March 1, 1943. Series 
P-3, No. 38. Oct. 31, 1943. Pp. 22. 

BurEAU OF THE CENSUS. Population — Special Census. Washington, D. C. 
Special census of Hawthorne, California: Sept. 8, 1943. Series P-SC, No. 1. 
Nov. 3, 1943. Pp. 1. 

BurEAU OF THE CENSUS. Population — Special Reports. Washington, D. C. 
All experienced persons in the labor force by occupation and industry, for 
the United States: 1940. Series P-14, No. 13. Oct. 29, 1943. Pp. 10. 

BurEAU oF THE CeNsuS. Population — Special Reports. Washington, D. C. 
Special census of Jefferson County, Texas; June 15, 1943. Series P-1943, 
No. 1. Sept. 18, 1943. Pp. 1. 

2. Estimated number of families in the United States; 1940 to 1960. Sept. 
30, 1943. Pp. 5. 

3. Special census of Burbank, California: July 28, 1943. Oct. 28, 1943. Pp. 2. 
4. Significant facts concerning the Negro population. Nov. 4, 1943. Pp. 4. 
5. Gross and net reproduction rates for the United States by regions: 1935 to 
1940, 1930 to 1935, and 1905 to 1910. Nov. 11, 1943. Pp. 2. 

Coats, R. H., and M. C. Mactean. The American-born in Canada. A Statistical 
Interpretation. Toronto (Ryerson Press), 1943. Pp. xviii + 176. 9% x 6% 
inches. $3.75. [Some bibliographic footnotes.] 

GonzAtez, F. Royas. Las caracteristicas culturales de los censos mexicanos. 
Estadistica, Vol. 1, No. 2, 18-26, 1943. 
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Lorxa, ALrrep J. The place of the intrinsic rate of natural increase in population 
analysis. Proc. Eighth American Scient. Congress, 8: 297-313, 1943. Wash- 
ington, D. C., May 10-18, 1940. 

Lovo GonzA.es, GitBerTo. Bases minimas para la uniformidad de los censos 
nacionales de poblacién en el continente Americano. Proc. Eighth American 
Scient. Congress, 8: 49-51, 1943. Washington, D. C., May 10-18, 1940. 

MarpoNes, Restat Jorce. Las poblaciones y la nutricién en el Nuevo Mundo, 
Proc. Eighth American Scient. Congress, 8: 113-120, 1043. Washington, D. C., 
May 10-18, 1940. : 

Mortara, Grorcio. Estudos de demografia interamericana. Estadistica, Vol. 
1, No. 3, 65-88, 1043. 

THompson, WARREN S. The role of rural society in the production of workers 
and soldiers. Rural Sociol., 7: 127-133, 1942. 

Tompson, Warren S., and P. K. WuHexpton. Changes in regional and urban 
patterns of population growth. Am. Sociological Rev., 6: 921-929, 1940. 
TRUESDELL, Leon E. The population census of Puerto Rico. Estadistica, Vol. 

1, No. 3, 26-32, 1943. 

TRUESDELL, Leon E. [Prepared under the supervision of.] Population: Charac- 
teristics of the Nonwhite Population by Race. Washington (Govt. Printing 
Office), 1943. Pp. vi + 112. 11% X 9 inches. 25 cents (paper). 

TRUESDELL, Leon E. [Prepared under the supervision of.] Population. Volume 
II, Characteristics of the Population. Pt. 4. Minnesota-New Mexico. Wash- 
ington (Govt. Printing Office), 19043. Pp. ix + 1020. 11% X 9% inches. 
$2.75 (cloth). 

Pt. 5. New York-Oregon. Pp ix + 1053. $2.75. 
Pt. 6. Pennsylvania-Texas. Pp. ix + 1095. $2.75. 
Pt. 7 Utah-Wyoming. Pp. ix + 752. $2.25. 

TRUESDELL, Leon E. [Prepared under the supervision of.] Population: Nativity 
and Parentage of the White Population; Mother Tongue by Nativity, Paren- 
tage, Country of Origin, and Age, for States and Large Cities. Washington 
Govt. Printing Office), 1943. Pp. v + 58. 11% X g inches. 15 cents (paper). 

TRUESDELL, Leon E. [Prepared under the supervision of.] Population: Families. 
Family Wage or Salary Income in 1939, Regions and Cities of 1,000,000 or 
More. Washington (Govt. Printing Office), 1943. Pp. ix + 156. 11% X 9 
inches. 35 cents (paper). 

TRUESDELL, Leon E . [Prepared under the supervision of]. Population: Families; 
Types of Families; Regions and Cities of 1,000,000 or More. Washington 
(Govt. Printing Office), 1943. Pp. vi + 221. 11% X 9 inches. 45 cents 
(paper). 

TRUESDELL, Leon E. [Prepared under the supervision of.] Population: Nativity 
and Parentage of the White Population. Country of Origin of the Foreign 
Stock by Nativity, Citizenship, Age, and Value or Rent of Home, for States 

and Large Cities. Washington (Govt. Printing Office), 1943. Pp. iv + 122. 
11% XQ inches. 30 cents (paper). 

TRUESDELL, Leon E. [Prepared under the supervision of.] Population and Hous- 
ing. Families: Characteristics of Rural-Farm Families, Regions and Divisions. 
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Washington (Govt. Printing Office), 19043. Pp. iv + 82. 11% X 9Q inches. 
20 cents (paper). 

Union or Soutn Arrica, SrxtH Census. (Enumerated May, 1936.) Vol. V. 
Birthplaces, Period of Residence and Nationality of the European, Asiatic 
and Coloured Population. Pretoria (Govt. Printer), 1942. Pp. xxxviii + 
I5I. 12 X 9% inches. 7s. 6d. (paper). 

Younc, Cuester W. Observations relatives a la population d’Haiti. Estadistica, 
Vol. 1, No. 3, 21-25, 1943. 


5. Mortality and General Vital Statistics 


Brown, ALAN. Pasteurization of milk and infant mortality rates in Toronto, 
Vancouver, and Victoria. Br. Med. Jour., No. 4308: 133-134, July 31, 1043. 

Bunce, ALEJANDRO Ernesto. Métodos para determinar el grado de mortalidad 
infantil. Proc. Eighth American Scient. Congress, 8: 29-42, 1943. Wash- 
ington, D. C., May 10-18, 1940. 

BurREAU OF THE Census. Vital Statistics — Current Mortality Analysis. Wash- 
ington, D. C. Discussion of returns from the mortality sample, Vol. 1, No. 
9, July, Sept. 23, 1943. No. 11. Sept., Nov. 23, 1943. 

BureEAvu oF THE Census. Vital Statistics — Special Reports. Washington, D. C. 
Various numbers of Volume 16, Mortality summary, as follows: 

64. Mortality summary; the adults (25-44 years of age). Sept. 15, 1943. 
Pp. 308-320. 

65. Mortality summary; the middle-aged adult (45-64 years of age). Oct. 
18, 1943. Pp. 322-337. 

BurEAU OF THE Census. Vital Statistics — Special Reports. Washington, D. C. 
Index of vital statistics—special reports volume 17, Nos. 1-31, Vol. 17, No. 
32. Oct. 16, 1943. Pp. 586-592. 

E.perton, Witi1aM P., and M. E. Ocporn. The mortality of adult males since the 
middle of the eighteenth century as shown by the experience of life assurance 
companies. J. Roy. Stat. Soc., 104: 1-31, 1943. 

Gover, Mary. Influenza and pneumonia mortality in a group of go cities in the 
United States, August 1935-March 1943, with a summary for August 1920- 
March 1943. Pub. Health Rep., 58: 1033-1061, 1943. [Bibliography of 15 
titles.] 

Lryver, Forrest E., and Rosert D. Grove. Vital Statistics Rates in the United 
States 1900-1940. Washington (Govt. Printing Office), 1943. Pp. vii + 1o5r. 
9% X 6 inches. $1.75. 

Parmer, Carrot, E. [Prepared under the direction of.] Tuberculosis in the 
United States: Graphic Presentation. Mortality Statistics for States and 
Geographic Divisions. New York (National Tuberculosis Association), 1943. 
Pp. 276. 8 K 10% inches. 

YerusHAtmy, J., H. E. Hmxepor, and C. E. Parmer. Tuberculosis mortality in 
the United States: 1939-1941. Pub. Health Rep., 58: 1457-1482, 1943. [1 biblio- 

graphic footnote.] 
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6. Morbidity and Epidemiology 

Brooxs, NatHAtie J. The rdle of non-specific immunity factors in the etiology 
of poliomyelitis. Arch. Pediatrics, 60: 381-400, 1943. 

BusTAMENTE, Micuet E., Henry WrL1am Kumm™ and Jutio Roperto Herrera. 
Ausencia de fiebre amarilla en el valle del Usumacinta. Rev. d. Inst. Salub. y 
Enferm. Trop., 3: 255-271 + 4 plates and 1 map, 1942. [Bibliography of 4 
titles.] 

Coturns, Setwyn D. Extent of immunization and case histories for diphtheria, 
smallpox, scarlet fever, and typhoid fever in 200,000 surved families in 28 large 
cities. Pub. Health Rep., 58: 1121-1150, 1943. [Bibliography of 39 titles.] 

Cottins, Setwyn D. The frequency of doctor’s prescriptions and of laboratory 
and related services in the treatment of illness. Milbank Mem. Fd. Quart., 
21: 344-388, 1943. [Bibliography of 23 titles.] 

FropisHer, Martin, Jr. The etiology of malignant diphtheria. Am. J. Pub. 
Health., 33 : 1244-1256, 1943. [Bibliography of 91 titles.] 

Hu, Rotta B., Francisco J. C. Campournac, and Manuet Pitta SrimGss. 
Observations on the course of malaria in children in an endemic region. Am. 
J. Trop. Med., 23: 147-162, 1943. [Bibliography of 8 titles.] 

Jounson, Haratp N. Rabies. Reprinted from Oxford Loose-Leaf Medicine, 
Chapt. XXVI: 599-630, 1943. [Bibliography of 60 titles.] 

Kitcuen, S. F., and Persts Putnam. Morphological studies of Plasmodium 
falciparum gametocytes of different strains in naturally induced infections. 
Comparative morphological studies of Plasmodium falciparum gametocytes in 
variously induced infections. (Both in one reprint.) Am. J. Trop. Med., 
23: 163-208, 1943. [Bibliography of 11 titles for first study; 1 title for the 
second study. ] 

KraMeER, Morton, Jonn A. Toomey, Harotp J. Knapp, and J. A. Dov. 
Poliomyelitis in Cuyahoga County, Ohio, 1941. Am. J. Pub. Health, 33: 1208- 
1216, 1943. [Bibliography of 5 titles.] 

Martinez, RAFAEL H. Informe Biodemografico y Epidemidlogico de las Amér- 
icas. Pan American Sanitary Bureau Pub. No. 195. Washington, D. C. 
(Pan American Sanitary Bureau), 1943. Pp. 84. 

Norris, E. W., A. F. Doyte, and Atsert P. Iskrant. Venereal disease epidemi- 
ology—Third Service Command—an analysis of 4,641 contact reports. Am. J. 
Pub. Health., 33: 1065-1072, 1943. [Bibliography of 4 titles.] 

PERKINS, JAMES E., Ropert K. Korns, and Rosert S. WestpHat. Epidemiology 
of epidemic keratoconjunctivitis. Am. J. Pub. Health, 33: 1187-1198, 1943. 
[Bibliography of 7 titles. ] 

Rocers, Epwarp S., ANNE M. BAHLKE, and AtsertT H. Harris. Epidemiology 
of pneumococcus pneumonia. Am. J. Pub. Health, 33:671-681, 10943. 
[Bibliography of 8 titles.] 

Witson, May G., Rose LusscHez, and Morton D. Scuwerrzer. The integration 
of genetic and epidemiological methods of analysis in rheumatic fever. 
Science, 97 : 335-336, 19043. Pp. (of reprint) 5. [4 bibliographic footnotes.] 

Wutson, May G., Morton D. Scuwerrzer, and Rose Lusscuez. The familial 
epidemiology of rheumatic fever ; genetic and epidemiologic studies. J. Pediat., 
22: 468-492, 1943. Pp. (of reprint) 75. [Bibliography of 43 titles.] 
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7. Natality, Fecundity, Fertility. 


Dustin, Louts I. The trend of the birth rate yesterday, today and tomorrow. 
Bull. New York Acad. Med., 19: 563-572, 1943. 

Dunn, Hatsert L., and Rosert D. Grove. Completeness of birth registration in 
the United States. Estadistica, 1: 3-17, 1943. [1 bibliographic footnote.] 
LenHART, Rosert F. Completeness of birth registration in the United States in 

1940. Am. J. Pub. Health., 33: 685-690, 1043. 

TrUESDELL, Leon E. [Prepared under the supervision of.] Population: Differ- 
ential Fertility 1940 and 1910. Fertility for States and Large Cities. Wash- 
ington (Govt. Printing Office), 1943. Pp. vii + 281. 11% X 9g inches. 55 
cents (paper). 

Wuetpton, P. K. Recent fertility trends. Human Fertility, 6: 161-168, 1941. 


8. Birth Control 
[Vacant] 


9. Marriage and Divorce 
[Vacant] 


III. BEHAVIOR 


1. Racial and Genetic Psychology 


Davis, Attison. Racial status and personality development. Scient. Monthly, 
62: 345-362, 1943. ([5 bibliographic footnotes. ] 

GarpNER, L. Peart. A survey of the attitudes and activities of fathers. J. Genet. 
Psychol., 63: 15-53, 1943. [Bibliography of 1g titles.] 

Littte, K. L. A note on colour prejudice amongst the English “middle class.” 
Man, 43: 104-107, 1943. [Some bibliographic footnotes.] 


2. Individual Psychology 


BaTaLta, M. B. The maze behavior of children as an example of summative 
learning. J. Genet. Psychol., 63: 199-211, 1943. [Bibliography of 3 titles.] 
Briccs, L. J., and H. B. Reep. The curve of retention for substance material. 

J. Exper. Psychol., 32: 513-517, 1943. [Bibliography of 5 titles.] 

Buck.iew, J. Jr. An exploratory study in the psychology of speech reception. 
J. Exper. Psychol., 32: 473-494, 1943. [Bibliography of 16 titles.] 

Datton, M. M. A visual survey of 5000 school children. J. Educ. Research., 
37: 81-904, 1943. [3 bibliographic footnotes.] 

Estasrooxs, G. H. Hypnotism. New York (E. P. Dutton and Co.), 1943. 
Pp. 249. 8 X 5% inches. $2.50. 

Fotey, J. P. Jn, and M. A. MarHews. Mediated generalization and the inter- 
pretation of verbal behavior. IV. Experimental study of the development of 
inter-linguistic synonym gradients. J. Exper. Psychol., 33: 188-200, 1943. 

[Bibliography of 7 titles.] 
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Garrett, Ereen J. Awareness. New York (Creative Age Press), 1943. Pp. xvi 
+ 308. 8 x 5 inches. $2.50. 

Hurtocx, ErizaAnetH B. The spontaneous drawings of adolescents. J. Genet. 
Psychol., 63: 141-156, 1943. [Bibliography of 13 titles.] 

McCietianp, D. C. Factors influencing the time error in judgments of visual 
extent. J. Exper. Pyschol., 33: 81-95, 1943. [Bibliography of 22 titles.] 
Pup, B. R., and H. E. Perxorro. Generalization in the initial stages of learn- 
ing nonsense syllables: II. Partial and inadequate responses. J. Exper. 

Psychol., 33: 136-147, 1943. [Bibliography of 7 titles.] 

Preston, Georce H. The Substance of Mental Health. New York (Farrar and 
Rinehart), 1943. Pp. 147. 7% X 4% inches. $1.75. 

Sanrorp, R. Nevitr, Marcarer M. Apxins, R. BretNney MILLER, ELIzABETH A. 
Coss, and others. Physique, Personality and Scholarship. A Cooperative Study 
of School Children. Monographs of the Society for Research in Child De- 
velopment, Vol. 8, No. 1, Ser. No. 3. Washington, D. C. (Society for Re- 
search in Child Development; National Research Council), 1943. Pp. 70s. 
9 X 6 inches. $2.00 (paper). [81 bibliographic titles.] 

Spracc, S. D. S. The relative difficulty of Morse code alphabet characters learned 
by the whole method. J. Exper. Psychol., 33: 108-114, 1943. [Bibliography of 
2 titles. ] 

THorNDIKE, E. L. Some complications of associative processes. J. Exper. 
Psychol., 32: 501-506, 1943. [Bibliography of 4 titles.] 

WaLLen, R. Size changes in remembered figures. J. Exper. Psychol., 32: 464- 
472, 1943. [Bibliography of 8 titles.] 

Warren, ArtHur B. and Vernon Jones. Effect of acrophobia upon reading 


ability as measured by reading comprehension and eye-movements in reading. 
J. Genet. Psychol., 63: 3-14, 1943. 


3. Psychiatry 


LEMKAU, PAUL, CHRISTOPHER TIETZE, and Marcia Cooper. Mental-hygiene prob- 
lems in an urban district. Ment. Hyg., 27: 279-295, 1943. [Some biblio- 
graphic footnotes.] 

MALzBERG, BENJAMIN. The increase of mental disease. Psychiat. Quart., 17: 
488-507, 1943. [Bibliography of 12 titles.] 

Tomkins, Sirvan. S. [Ed.] Contemporary Psychopathology. A Source Book. 
With an Introduction by Henry A. Murray. Cambridge (Harvard Univ. 
Press), 1943. Pp. xiv + 600. 9% X 5% inches. $5.00. 


4. History and Biography 


ANprREws, Roy CHapMAN. Under a Lucky Star: A Lifetime of Adventure. 
New York (Viking Press), 1943. Pp. 300. 834 x 5% inches. $3.00. 

CornisH, Lours C. Agassiz’s school on Penikese. Scient, Monthly, 62: 315-321, 
1943. [5 bibliographic footnotes.] 

Crew, Henry. Galileo: pioneer in physics. Scient. Monthly, 56: 440-446, 1943. 

HucGues, Muriet Joy. Woman Healers in Medieval Life and Literature. New 
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York (King’s Crown Press, Columbia Univ. Press), 1943. Pp. xii + 180. 
9 X 6 inches. $2.0 (paper). [Bibliographic footnotes throughout; biblio- 
graphy of 16% pages.] 
Int1s, Huco. Gregor Mendel and his work. Scient. Monthly, 56: 414-423, 1043. 
Oxtver, Joun W. Thomas Jefferson—scientist. Scient. Monthly, 56: 460-467, 
1943. [Bibliographic footnotes throughout.] 


5. Sociology, Law, Politics and Religion 


BerMAN, Louts. Behind the Universe. A Doctor’s Religion. New York (Har- 
per and Brothers), 1943. Pp. 303. 8 & 5% inches. $2.75. 

BurEAU OF THE Census. Washington, D. C. City proposals voted upon and 
number of registered voters. Elections: 1942. No. 1 (Final report). July, 
1943. Pp. 20. 

Giueck, SHELDON, and ELeanor. Criminal Careers in Retrospect. New York 
(Commonwealth Fd.), 1943. Pp. xiv + 380. 9% X 6. $3.50. 

HamiLton, Krncstey W. Aspects of the coming postwar settlement. Internat. 
Conciliation, No. 393: 543-563, 1943. 

INTERNATIONAL Boarp oF INQUIRY FOR THE GREAT LAKES FIsHERIES. Report 
and Supplement. Washington (Govt. Printing Office), 1943. Pp. 213. 9% 
X 5% inches. 30 cents (paper). [Bibliography of 17 pages.] 

TotMAN, Rut S. Wishes of 109 women prisoners. J. Genet. Psychol., 63: 250- 
272, 1943. [Bibliography of 4 titles.] 

Waymack, Witt1am W. On winning the peace. Internat. Conciliation, No. 391: 
433-441, 1943. 

West, Ranyarp. Conscience and Society. A Study of the Psychological Prereq- 
uisites of Law and Order. London (Methuen and Co., Ltd.), 1942. Pp. 260. 
8% xX 5% inches. 15s. net. [Some bibliographic footnotes.] 


6. Economics 


BurREAU OF THE CENSUS. Financial statistics of cities: 1942. Washington, D. C. 
Issue of Volume 1, Individual city reports, as follows: 91, Dayton. 

BurEAU OF THE CENSUS. City Finances: 1942. Washington, D. C. Vol. 3 
(Statistical Compendium), Preliminary Summary: Summary of finances of 
city governments in 1942. Aug., 1943. Pp. 33. 

BuREAU OF THE CENSUs. City finances: 10943. Washington, D. C. Vol. 2: 
Topical reports, No. 1. City debt on June 30, 1943. Nov., 1943. Pp. 16. 

BurREAU OF THE CENSUS. Municipal employment in April, 1943 (cities having 
25,000 or more inhabitants). State and Local Government. Quarterly Em- 
ployment Survey, 4 (No. 8) : 1-24, 1943. 

BurEAU OF THE CENSUS. Retirement systems for state and local government 
employees, 1941. State and Local Government Special Study No. 17 (final). 
Washington, D. C. Oct., 1943. Pp. viii + 144. 

BurEAU oF THE CENSUS. State finances: 1943. Washington, D. C. Various is- 
sues of Volume 1, Individual state reports, as follows: 1, South Dakota; 
2, Kansas. 
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BuREAU OF THE CENSUS. State Finances: 1943. Washington, D. C. Vol. 2: 
Topical Reports. No. 3. State debt on June 30, 1943. Sept., 1943. Pp. 7. 
BurEAU OF THE CENSUS and BuREAU oF AGRICULTURAL Economics. Washington, 
D. C. Analysis of Specified Farm Characteristics for Farms Classified by 
Total Value of Products. Technical Monograph. Pp. vi + 221. 11% X 9 

inches. 45 cents (paper). 

Gates, PauL WALLACE. The Wisconsin Pine Lands of Cornell University. A 
Study in Land Policy and Absentee Ownership. Jthaca (Cornell Univ. Press), 
1943. Pp. vii + 265. 9 X 6 inches. $3.50. [Bibliographic footnotes through- 
out; bibliography of 6% pages.] 

Graves, JAMES H. [Prepared by.] Agriculture: Crop-Sharing Contracts, 
(Appendix Section of Special Study—Plantations.) Washington (Govt. 
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